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DALLAS AUDITORIUM 


Thin-sheli dome of 204-ft radius 
constructed in pie-shaped seg- 
ments. See two articles in this issue. 
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One of the largest motel swimming pools under construction at the Blue Spruce Motel, Murrysville, Pa. 


Pre-Stressed, Pre-cast Concrete Units 
Solve Labor Costs 


The NATIONAL POOL package includes all fittings special interlocking concrete units, vertical 
pre-stressing bars, marble-lite material for interior finish and complete filter system. Construc- 
tion requires no special equipment and can be done with inexperienced local labor. Specially de- 
signed pre-cast interlocking concrete wall sections fit into each other and solves cost problem. 
Pool walls are scientifically pre-stressed to prevent cracking. New method puts swimming pools 
within reach of all budgets. 

PRICES START AT $1,300.00 for 16’ x 32’ PRIVATE POOL COMPLETE WITH FILTER SYSTEM, PUMP, MOTOR AND 
FITTINGS. PUBLIC POOL PACKAGE PRICE STARTS AT $3,464.00 for 20’ x 40’ POOL. PUBLIC POOL PACKAGES 
ARE AVAILABLE FOR OLYMPIC SIZE POOLS. 

Superior equipment—filter systems—underwater lights—ladders—vacuum cleaners—diving boards—heaters— 
paint for pool construction. Write for catalogue and price list. 


National Pool retains a highly specialized engineering staff for pool designing and construction. Services avail- 
able to Architects and Engineers. 


National Pre-stressed pool installed at 
Glenn Motor Court, Watkins Glenn, N. Y. 
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FUTURE 


CLAY PIPE 
SERVES 


© Walt Disney 
Productions, 1957 


PAST AND 


SEWERAGE CONTRACTOR: 
J. Sam Hammel, Burbank, Calif. 


PROJECT ENGINEER: 
Louis H. Roth 


Ward Construction Co., Inglewood, Calif. 


Clay Pipe serves Disneyland today just as it 
has been serving thousands of other com- 
munities dependably since 1890. 


Walt Disney’s fabulous make- 
believe worlds of the past and 
future at Anaheim, California, 
are served by timeless Vitrified 
Clay Pipe. It’s the pipe with an 
unmatched record of past per- 
formance . .. and the greatest 
potential for the future. No 
matter what wastes may flow into 
the nation’s sanitary systems— 
tomorrow or fifty years from now 
—Clay Pipe will go on giving de- 
pendable, trouble-free service, be- 
cause it’s chemically inert, com- 
pletely unaffected by acids and 


THE PUBLIC 


KNOWS 


CLAY PIPE IS BEST 


gases from industry or any other 
source. 

At Disneyland, more than 
8,000 feet of Clay Pipe in diam- 
eters from 4 inches and up provide 
reliable sanitary protection for the 
world’s most famous playground. 
Lou Roth, Disneyland Project 
Engineer, says, “We used Clay 
Pipe for sewer lines because it was 
considered the most advantageous 
material .. .”” For sewer installa- 
tions that must not fail, it pays 
to specify Vitrified Clay Pipe, the 
only pipe that never wears out. 


NATIONAL CLAY PIPE 
MANUFACTURERS, INC. 
1820 N. Street, N.W., Washington 6, D.C. 


206 Connally Blidg., Atlanta 3, Ga. 100 
N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
703 Ninth & Hill Bldg., Los Angeles 15, 
Calif.+311 High Long Bidg., 5 E. Long St., 
Columbus 15, Ohio 
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BORDEN MANUFACTURES EVERY TYPE FLOOR GRATIN 


IN FERROUS AND NON-FERROUS METALS 


\ 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 


@ EXTRA STRONG - ‘reinforced, designed with maximum safety factor. 


@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 


@ SELF-CLEANING -— creates greater safety, economy of maintenance, no sweeping or washing 


required. 


Write for complete 
information on BORDEN 
All/Weld, Pressure Locked, and Riveted Floor 
Gratings in this FREE 8-page catalog 


BORDEN METAL PRODUCTS CO. 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 


SOUTHERN PLANT—LEEDS, ALA.—MAIN PLANT—UNION, N. J. CITY AND STATE 


BORDEN METAL PRODUCTS CO. 


Gentlemen: 
Please send me BORDEN Catalog 
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Bethlehem H-piles provide lateral support for excavation for rail- 
road tunnel under construction at Salem, Mass. Contractor: Farina 
Brothers Co., Inc. 


Construction of Boston's Fitzgerald Expressway included placing of 
Bethlehem H-piles as soldier beams. Contractor: V. Barletta Co. 


Soldier beams and bracing support foundation of existing buildings 
adjacent to new Jordan Marsh Building, under construction in Boston. 
Contractor: Spencer, White, and Prentis, Inc. 


Steel H-Piles Used as Soldier Beams 
on Three Jobs in Massachusetts 


For three important construction projects in Massa- 
chusetts, Bethlehem H-piles were used as soldier 
beams in open-cut excavations. 

The first job is a portion of the construction of 
Boston’s new Fitzgerald Expressway, a heart-of-the- 
city superhighway. Here H-piles were driven verti- 
cally on the sides of a large open cut during the 
building of a tunnel and ramps. The piling and its 
lateral bracing will prevent slides and protect exist- 
ing foundations and adjacent streets. 

Bethlehem H-piles were used in the same way in 


the construction of the new Jordan Marsh Building 
in Boston. Here adjacent building foundations were 
protected by the H-piles together with horizontal 
timber lagging and lateral braces. 

At Salem, Mass., an open cut for a railroad tunnel 
was also protected by the soldier-beam method. 
Bethlehem H-piles retained foundations of streets 
on which traffic continued to move. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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| American Industry rests on 


RAYMOND FOUNDATIONS 


also completed many heavy construction projects, 


take 
POWER PLANTS 


for example 


including inlet and discharge canals. 


Among our more recent utility clients are—Southern 
California Edison Co., Northern States Power Co., 
Southwestern Gas & Electric, Tampa Electric Co., 
Utah Power & Light, Consumers Power (Michigan) 
and Detroit Edison, to mention a few. But power is 


Power Plants are a never-failing source of 
energy for America’s industrial might, and Raymond 
is proud to have completed 293 power plant con- 
tracts since 1947 for public utilities alone. In all, 
we have driven more than 6,000,000 feet of piles for 
these “strong right arms” of our Nation’s prowess. 


just one of the many industries we have served. 
From atoms to shoes . . . from banking to sports, 


Raymond has had 60 years of experience serving 
the foundation requirements of every type and size 


In addition to foundation installation, Raymond has of structure. May we also serve you? 


Three units supported 
| by Raymond founda- 
| tions for Florida Power 
Corporation’s Suwannee 
River Plant. 


FOUNDATIONS COMPLETE 


RAYMOND | 


FOR THE CONSTRUCTION INCRETE PILE 
STRUCTURES SERVICES ‘ 
OF AMERICA ABROAD ta: the 


Sinies, Subsidiari«as te 


our 6Oth YEAR 


You are cordially invited to send for our new Highway Brochure, which gives a detailed resume of how Raymond can help you 
and the National Highway Program. Just write Dept. C-5,Raymond Concrete Pile Co., 140 Cedar Street, New York, 6, N. Y. 
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Blaw-Knox Forms 
simplify 


\ 


construction of 
James River Bridge 4 


New forming method eliminates guying and shoring » speeds setting and stripping 


@ A basically new idea in steel column forming 
for the “T”-shaped substructure of the James 
River Bridge at Richmond, Va. on the Richmond- 
Petersburg Turnpike has simplified work for 
contractors. These specially engineered forms 
by Blaw-Knox allows the 44-ft. “T”-heads of 
the substructure to be poured as an integral 
part of the column without shoring or guying. 

Each of the 100 columns on this 6-lane, divided- 
roadway bridge was poured in 16-ft. and higher 
lifts. When the reinforced concrete had set all 
the forms were removed except a 2-ft. lap ring 
which supported the forms for the next lift. 


When the “T”’-hammerhead is poured a unit of 
special pier forms supports the bottom and 
side forms. 

After the concrete sets, the side forms are 
removed ahead of the bottom forms and used 
on the next column. Due to the varying column 
heights an adjustable, circular, telescoping form 
was set on the foundation for the initial pour. 

If you are bidding on any of the many bridges 
or structures in the new highway program or 
have any difficult concrete forming jobs ahead 
of you be sure to make use of the Blaw-Knox 
Steel Forms Consultation Service. 


BLAW-KNOX COMPANY 


P.O. Box 1198 « 


Pittsburgh 22, Pa. « 


Steel Forms Department * Blaw-Knox Equipment Division 


Phone: Sterling 1-2700 
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UNIQUE INSTALLATION 


METHOD CREATES 
PRESSURE INJECTED FOOTINGS! 


compare these advantages 
with ordinary concrete footings: 


$M ZERO SLUMP, “POUNDED IN” concrete 
Wk FORGED by 150,000 FT. LB. blows 


yt EXPANDED BASES — 36” to 60” diameter 


BEARING IN DEPTH 
in granular soil or on rock 


GUARANTEED 
to support specified design loads 


After completion of the pressure injected footing, these two options are available: 


Cased Shaft 


New Bakery Building Central Service Building 


National Biscuit Co. , Fair Lawn, N. J. Norton Company, Worcester, Mass. 
Nabisco Engr’g. Dept. — Engineers Swanson-Janson Co. — Engineers 


Walter Kidde Constructors — Gen’l. Contr. Gilbane Building Co.— Gen'l. Contr. 


For brochure describing Franki Foundation methods, 
write to: 


FRAUD 
ATION COMPANY i103 PARK AVENUE, NEW YORK 17,N.Y. 
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ON THE NEW INDIANA 


American Welded Wire Fabric in the road... 
Welded Wire Fabric-reinforced 


CRACK CONTROL! since it keeps the road surface smoother, American 
Welded Wire Fabric helps make the new Indiana Toll Road a safer road, 
as well as a better-riding and more durable road. American Welded Wire 
Fabric now comes in a complete range of wire sizes up to and including 
1,” in diameter, 2”, 3”, 4” and 6” on center. 


Why 95% of all toll roads 
are reinforced with steel! 


LONGER LIFE—Distributed steel reinforce- 
ment, such as American Welded Wire Fab- 
ric, extends pavement life because it adds 
30% to the strength of concrete slabs. 


GREATER SAFETY-Steel Wire Fabric re- 
inforcement controls cracking, keeps the 
pavement smooth and makes it safer to 
drive on. 


LOWER COST—By extending pavement life 
and because Wire Fabric-Reinforced con- 
crete pavements can be built with fewer 
joints, steel reinforcement reduces mainte- 
nance costs and lowers long-term cost of any 
concrete road. 


SMOOTH RIDING! Specially designed Amer- 
ican Road Joints were used on the Indiana 
Toll Road to keep the long slabs in proper 
alignment and provide an especially smooth 
ride. These joints assure adequate load trans- 
fer for a balanced pavement design. 


USS American Welded Wire Fabric 
USS Multisafty Cable 


UNITED STATES STEEL 
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TOLL ROAD... 
‘Multisafty Cable Highway Guard along the road... 
concrete pipe under the road! 


SAFETY, OFF THE ROAD! 1: is impossible to prevent acci- 
dents completely. But here is one way to minimize damage—and 
injuries: Install American Multisafty Cable Highway Guard 
along the side of the road, as they did here on the Indiana Toll 
Road. It is the only guard rail sold that was designed for definite 
miles-per-hour protection based on extensive testing. The com- 
bination of resilient steel cables, plus spring-steel offset brackets, 
cushions the shock of any collision, and restrains the vehicle, too. 
American Steel & Wire also makes beam-type highway guard. 


GOOD COMBINATION! Portland cement concrete and Welded 
Wire Fabric reinforcement have been for many years, and remain 
today, the best and most economical and durable combination of 
materials for culverts, sewers, and force mains. Wire Fabric 
Reinforcement gives the concrete culverts on the Indiana Toll 
Road the greater strength needed for long life. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NEW TECHNICAL LITERATURE 


The catalogs and brochures describing the uses and ad- 
vantages of the various construction materials made by 
American Steel & Wire have been revised and brought 
up to date. You need the data in these booklets, if you 
use or build with concrete. Send for, your free copies. 


American Steel & Wire id 
Dept. 9A-57, Rockefeller Bldg. 
Cleveland 13, Ohio 


Please send complete information on the following products: 


© American Welded Wire Fabric for Portland Cement Concrete © American Welded 
Wire Fabric for Asphaltic Concrete (© American Welded Wire Fabric for Airport Run- 
ways © American Road Joints © Multisafty Cable Highway Guard (© American 
Beam-type Highway Guard (© American Wire and Strand for Prestressed Concrete 


Highway Guard 
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Across the nation, thousands of forward-looking communities 
use cast iron pipe for their water, gas and sewerage systems. For 
good reason! Nearly seventy American cities are still being served 
by cast iron mains laid over a century ago. This outstanding record 
for long life is unmatched by any other pipe! 

What’s more, the modernized cast iron pipe, centrifugally cast. 
today is even stronger, longer-lasting, more uniform. 

When mains are needed, specify cast iron pipe. It’s America’s 
foremost pipe... for performance, dependability, economy. The 
record proves it! 


Daytona Beach, Fla.— 16” flexible joint 
cast iron pipe being installed for 
water line crossing Halifax River. 
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Cleveland, Ohio— Over one half million gallons of sludge 


are pumped daily through 13 miles of 12” cast iron force 
main to the Southerly Sewage Treatment Works. 


Portuguese Bend, Calif.— Cast iron pipe and 
fittings for salt water line at Oceanarium, 
Marineland of the Pacific. 


Cast Iron Pipe Research Association, Thos. F. Wolfe, 
Managing Director, Suite 3440, Prudential Plaza, Chicago 1, Ill. 
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27 CATERPILLAR MACHINES are at work on the historic St. Charles job for Cameron, Joyce & Co. 


THE GREATEST CONSTRUCTION JOB IN HISTORY 
STARTED HERE wren the big yellow machines rolled 


into St. Charles, Mo., they signaled the start of our new $50 


billion highway building program. Here’s the story of that job. 


he ate fi. ik 

UNITED STATES 
Al CONSTRUC 
UNGER PROVISIONS oF 


PREDERAL AID HIGHWAY ACT OF 
STATE. HIGHRAY Commission 


There was an important bit of history enacted 
recently near St. Charles, Mo., when Cameron, 
Joyce & Co. of Keokuk, Iowa, started moving 
earth for a 2.8-mile stretch of four-lane highway. 
It was the first earth to be moved under provision 
of the Federal-Aid Highway Act of 1956, which 
has launched 50 billion dollars in highway con- 
struction in the next 14 years. 


Here—as in every important road building job 
in our nation’s recent history —a fleet of Caterpillar* 
machines was selected to do the work. 


Cameron, Joyce will move 800,000 cubic yards, 
including about 27,000 yards of rock. The job in- 
cludes three overpasses. The new highway, which 
will be part of Route 40, will bypass St. Charles, 
Mo., and cross the Missouri River just south of 
the community on a bridge now under construc- 
tion. On the other side it will become part of the 
belt highway system that will ultimately encircle 
St. Louis. 
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800,000 CUBIC YARDS OF EARTH, which include 27,000 yards of rock, are being moved on this first Interstate System project. 


To do the job, the contractor is relying almost 
exclusively on Caterpillar equipment. The spread 
includes one CAT* D9 Tractor, ten D8s, six DW10s, 
three DW21s, one D6, two No. 80 Scrapers, and 
four No. 12 Motor Graders. 


This is a history-making job today, but by 
1971 it will be just a tiny segment of 41,000 miles 
of modern freeways crisscrossing the nation. It’s 
the start of the Interstate Highway System which 
will link all 48 states, and serve over 90% of our 
cities with 50,000 population or more, and hundreds 
of smaller communities. 


The biggest construction job the world has ever 
known has started. From this first project until 
the last, big yellow Caterpillar machines will work 
in partnership with the nation’s road builders to 
meet the challenge . . . to make the boldest, most 
imaginative road program in history a reality. 

Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


CIVIL ENGINEERING + May 1957 


GET THE LATEST, MOST COMPLETE INFORMATION 
ON THE NEW HIGHWAY PROGRAM —FREE 


Here in one fully illustrated booklet is all the 
latest information on the new highway program. 
Find out how, where and when the money will 
be spent; standards for the new Interstate free- 
ways; final routes of the Interstate System. Many 
things you need to know to share in the greatest 
construction job in history. 


CATERPILLAR TRACTOR CO. 

Dept. CE-5-1 

Peoria, Illinois 

Please send me immediately copies of ““The Road 
Ahead,” the booklet describing the nation’s new high- 
way program. 


H 


Time and again, comparison cost studies have proved the 
economy of reinforced concrete. Equally important, rein- 
forced concrete bridges and overpasses start quicker . . . 
are completed sooner because all necessary materials and 
labor are readily available from local sources. 
Reinforced concrete has many other advantages as well. 
No other method of construction is so flexible. No other 
construction medium permits so infinite a variety of imag- 
inative and beautiful designs. 
Structures built with reinforced concrete are rugged, too 
. .. highly resistant to wind, shock, and quake. 'They are 
in first cost more and require 
ess maintenance. your next bridge or overpass . . . 5 Ashton Reinforced 
design for reinforced concrete. > Concrete Viaduct 
"carrying R. |. State 


Blackstone River 


go further with... 


me Designed by the 


Contractors: 


Substructure: 


Frederick Snare 
Corp., New York, 
New York 


Superstructure: 


Frank T. Westcott, 
North Attleboro, 
Massachusetts 


YOU'LL SAVE WITH 
REINFORCED 
CONCRETE 


CONCRETE REINFORCING STEEL INSTITUTE - 
38 South Dearborn Street * Chicago 3, Illinois 
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You get BECT 


performance 


_ at LOW cost 
with INFILCO 


water treatment 


i UGG) a 
high rate treatment plant. 
saves up to 80% of space. 
Clarifies or softens and clarifies in a 
single basin, replacing separate slow-rate 
mixing, coagulation and sedimentation 
basins. Produces clearer, more stable 
effluent. “Slurry contact,” not “sludge 


blanket” unit. 
Bulletin 1825 


SYSTEM® 


automatic instruments for 
pneumatic control of operation. 


Most advanced types for sensitive 

flow control and accurate measurement 
~ of loss of head and rate of flow. 

Contribute substantially to maximum 

plant efficiency. 

Bulletin 1100 


ACCELAPAK* 


treating plant... 

complete in a single unit. 

Clarifies or softens and clarifies from 
15 to 350 G.P.M. Ideal for small 
communities, industrial plants, etc. 
Easy and economical to install. 
Bulletin 1870 


DRY FEEDERS, roe 


provide automatic proportional 
or constant rate feeding. 


Only feeder with linear feed adjustment 
throughout capacity range of feeder; 
extrusion type, simultaneous rocking and 
reciprocal motion to feed pan. 

Bulletin 215 


equipment 


j 
“Field offices throughout the United States. 


RECARBONATORS 


greater efficiency in much less space 
at much lower cost. 

Revolutionary design eliminates costly 
cooling apparatus and exposed hot 

gas lines; occupies less than 14 space of 
old style systems. Centralized controls. 
Bulletin 1320 


These are only a few of the products for water treatment 
in the complete INFILco line, which includes plants and 
equipment to meet your every need. INFrILco’s improved 
equipment gives you the highest quality production in 
much less space— cuts construction cost to a minimum — 
provides you with the most modern installation at 
lowest total installed cost. 

It will pay you to investigate InFILco equipment. 
Write today for bulletins of interest to you. 
See your Consulting Engineer. If you are planning any 
major installation, the services of a reliable Consulting 
Engineer can be invaluable. He will design your plant 
and help you select the type of equipment that best 
meets your requirements and budget. 

Inquiries are invited on all problems in the treatment 
of water, sewage and wastes for municipalities, 
institutions and general industry. Complete laboratory 


' facilities available for special treatment problems. 


THE ONLY COMPANY impartially offering equipment for ALL types of water and waste PrOCeSS See precipitation, 
sedimentation, flotation, filtration, ion exchange and biological treatment. 


R INST 
Ss 
: 
4 
= 
| 
i 
| 
57411 


For the beautiful SOUTH 


on Maryland’s Route 2 leading into Annapolis, the Empire 
Construction Co., of Baltimore and the Maryland State Roads 
Commission used Kerrigan’s open steel bridge flooring. For 
the Lanier Bridge at Georgia’s Buford Dam, the U. S. Corps 
of Engineers and Bristol Steel & Iron Works, Bristol, Va., 
chose it. For-the modernization of the famous double-deck 
Rock Island, Ill. Bridge, Modjeski & Masters, Consulting 
Engineers, and the F. K. Ketler Co., Chicago, chose it. And 
for bridges at Raceland, Thibodaux, and New Iberia, La. the 
Louisiana State Highway Department, F. Miller & Sons, 
Lake Charles and Austin Bridge Co., Dallas and Baton 
Rouge, contractors, employed the Greulich 4-Way Grid for 
strength, economy and a smooth and quiet surface. 


As you can see in the picture above, the integrally connected 
triangles of the Greulich 4-Way Grid provide a flat, single 


General Sales Office, 274 Madison Avenue, New York, New York 
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Flat, single plane surface gives smooth ride and reduces tire hum to a minimum on the South River 
Bridge. At the same time, the triangular opening in design and scientifically located serrations provide 
high skid resistance. 


The famous Rock island “‘double-decker"’ (just ¥2 mile from the site of the original bridge made famous 
by Abraham Lincoln's celebrated defense), will be modernized with Kerrigan's Greulich 4-Way Grid 
filled half-depth with concrete. 


U. S. Patent 
No. 2,740,335 


Canodion Potent 
No. 532,258 


Stronger 


Quieter 


20% Fewer 
Welds 


For additional information, 
test data, and list of bridges 
you can inspect in Ga., La., 
Fla., Mass., lll., Md., Minn., 
and Penn., write Harvey F. 
Neel, Mgr., Division G-6, 
Kerrigan Iron Works, Inc., 
Nashville, Tennessee. 


RIVER BRIDGE 


plane, serrated surface extending over the entire roadway to 
insure maximum lateral or horizontal rigidity and high skid 
resistance. The 7'-inch center-to-center spacing of main 
bearing members permits installation with 20% fewer field 
welds with no loss of strength. The 5-inch deep units are 
fabricated in panels 7 feet, 3 inches wide to hold handling 
costs to a minimum and still permit hauling on flat bed 
trucks. The flooring can be furnished, when there is need, 
in half-roadway-width units to permit maintenance of one- 
way traffic at all times where installations are being made to 
replace old floors on existing bridges. When there is ma- 
chinery or a street below the bridge floor level, concrete 
form pans and reinforcement rods can also be provided to 
allow filling all or portions of grid half depth with concrete. h GAN IRON WORKS lac 
This permits a closed surface and yet holds dead load of 9 BHU. 
flooring to a minimum. 


| 
Bridge Flooring Division (Harvey F. Neel, Manager), Nashville, Tennessee : 


spring 1956 to spring 1957 


foothills of Colorado Rockies, site of 
new Air Force Academy 


move over 4 million yards of murder- 
ously abrasive material ... plus 400,000 
yards of boulders; make cuts up to 60 
feet deep ... handle 20-yd loads on 
grades up to 8 percent...hauls up to 
a mile long 


schedule: around-the-clock 


* 


“Backbone of rugged fleet 
MD-21's (207 bert, TS-360'5 yd 


* 


“ 


Cutting as deep as 60 feet into abrasive dirt and Tough grades, long hauls were part of every cycle 
boulder-ridden clay, this fleet of Allis~Chalmers machines on this Colorado Rockies job... but TS-360’s consistently 
accomplished what was one of the toughest jobs handled moved 20-yd loads fast on haul roads maintained by big 
“on rubber” in the past year. Allis-Chalmers Forty Five motor graders. 


3 om * AS, 

| PER JOB 
ST MOTOR SCRAPE 

YWYEAR’S TOUGHE 


with Allis-Chalmers construction machinery 


A more severe test of modern, high-speed earth-moving methods and equip- 
ment than this Air Force Academy job would have been hard to devise. 
Big performance, rugged dependability ... easy operation .. . simplified 
Jubrication and service made Allis-Chalmers the choice at the start. 
Now, in spite of rugged operating conditions, that choice has been justified 
in a job well done. Allis-Chalmers, Construction Machinery Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Engineering in Action 


a 
= 
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apermaking monster! 


Another service to 
Southern industry 
by Bristol Steel ! 


With the start-up of the third newsprint 
machine this past January, Bowaters Southern 
Paper Corporation of Calhoun, Tenn., became 
one of the largest producers of newsprint in the 
U.S. 

Bristol Steel fabricated and erected more 
than 3500 tons of structural steel for this ex- 
pansion, designed by J. E. Sirrine Co., Green- 
ville, S.C. 

Our work on this expansion of the Bowaters 
plant is another example of Bristol Steel’s con- 
tribution to the growth of industry in the South. 

We invite your inquiries for fabricated 
structural steel requirements. Forty-nine years 
of experience and the facilities of two modern 
plants insure dependability to meet the highest 
standards. 


: 


BRISTOL 
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We built a toe-ho or . 
ap 
| 
D dable § i 
ependable Stee ervice 


VALVE BODY 
Cast iron flange and 
body thickness equal to 
or greater than called 
for by AWWA Specifica- 
tions. Standard laying 
lengths. 


VALVE SEAT 
Molded natural rubber (or simi- 
lar material) reinforced with 
stainless steel inserts . . . 
cemented and screwed in place 
for complete immobility. Permits 
valve relocation without difficul- 
ties encountered with spool-type 
liner valves. 


TWO-WAY 
THRUST BEARING 
Keeps valve disc cen- 
tered regardless of 
valve position and 
absorbs any unbal- 
anced axial thrust de- 
veloped by static 
pressure acting on the 
valve shaft. 


STUFFING BOX 
Liner design keeps stuf- 
fing box unloaded .. . 
this, plus only 90° ro- 
tation of shaft, virtually 


SOLID 
STAINLESS 
STEEL 
SHAFT 


REDUCE MAINTENANCE COSTS & 
with Builders Butterfly Valves 


Strict adherence to sound engineering and Remember, too, that these Butterfly 
advanced hydraulic principles accounts for Valves are backed by Builders specialized 
the high durability of Builders Butterfly knowledge of water and sewage works 


Valves. These design features, plus extra- metering and control problems. Builders 
sturdy construction result in valves which Butterfly Valves are built to AWWA speci- 
last the life of the plant and require mini- fications . . . for water and sewage works 


mum maintenance. service. 


For Bulletin 650-L1B, write 
BUILDERS-PROVIDENCE, INC. 
360 Harris Ave., Providence 1, R. I. 


@BUILDERS-PROVIDENCE 


METERS 


B-I-F INDUSTRIES 


Available with all types of manual 
and power operators, including 
Builders own “‘lo-head’” cylinder 
operator. 
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Brookfield Construction Company screeds three lanes at once. 


Skillful screeding, Richmond supports, 
pay off in fast, accurate slab finishing 


A new screeding technique devel- 
oped by Brookfield’s superintendent, 
Jack Sorensen, paid off handsomely 
on this elevated highway extension 
of the New Jersey Turnpike. An 
800-lb., 36-ft., vibrating screed blade 
was used, with supporting angle- 
covered 3 x 4’s held firmly in place 
every 7-ft. by Richmond Hanger 
Frame Screed-Rail Supports. This 
made it possible to screed three lanes 
in one operation. Besides gripping 
the rail with extra firmness, the 
Richmond bases permitted the 
heights to be set exactly—from the 
top—with simple screw-head adjust- 


Brookfield’s new technique and 
insistence on Richmond Screed Sup- 
ports are typical of the emphasis on 
proper slab finishing among progres- 
sive contractors. Good screeding 
means a lot more than producing a 
good looking slab. For, unless the 
surface is finished without dishes or 
highspots and with design level 
maintained, the slab will not drain 
properly and will not satisfactorily 
resist weather and wear. In order to 
maintain levels, screed rails must be 
accurately positioned and held, so 


22 


that they will not move during pour- 
ing and finishing. That is why the 
construction industry is showing 
such preference for Richmond 
Screed Supports with their adjust- 
ability and extra strength. 

Equally important to good screed- 
ing, is having rail supports that are 
exactly suited to the job and to the 
screeding equipment to be used. The 
Hanger-Frame type used by Brook- 
field is only one of the complete line 
of Richmond Screeds. 

In both the Richmond Standard 
Series and the special Series D sup- 
ports, there is a wide range of sizes, 
weights and models. There are Rich- 
mond supports for use with hand 
screeds and vibratory screeds, and 
adaptable to power equipment. There 
are also Richmond heads to match 
any rail, whether pipe, T-bar, or 
special shape. 

Whatever the type or size, all 
Richmond screeding devices, form 
brackets, and form and curb bolts 
provide the extra strength that not 
only saves money but ensures a better 
job. A number of 


the Richmond 

supports are 

shown at right. 

You will find all 

of them, and all 

Richmond 

screeding items, 

fully described‘ 
in a new handbook just published— 
along with the full line of Richmond- 
engineered concrete tying devices, 
anchorages, and accessories. For 
your copy, or for help on any specific 
type of concreting problem, write: 
RICHMOND SCREW ANCHOR CoM- 
PANY, INC., 816 Liberty Ave., Brook- 
lyn 8, N. Y. or 315 So. Fourth Street, 
St. Joseph, Mo. 


A FEW OF THE MANY TYPES OF 
RICHMOND SCREED-RAIL SUPPORTS 


Richmond Adjustable Screed 
come in both the Standard 
(Y2"” dia.) and D (%” dia.) Series. 
Opposing legs that interlock and 
cannot spread or bend assure even 
distribution of load. Twonew heights, 
72” and 10”, have been added 
in the Standard Series. For unusu- 
ally thick slabs, there are Richmond 
Special Height Screed Chairs. 


Richmond Offset Screed 
have built-in support to 
take cantilevered load when 
rail must be placed above sur- 
face, as, for instance, when re- 
i ing steel runs opposite to 
screeding direction. Richmond 
» Offset Screed Head can be 
y quickly adjusted from above 
with speed wrench; is double- 
ended for use with either pipe 

or T-rail. 


Richmond Fill-Type Adjustable 
Sereed Base, used when slab is over 
soft fill, provides stability with four ex- 
tended legs driven into ground. Rich- 
mond Sub-Grade Stake (not shown) 
does similar job for heavier loads be- 
low grade. 


Richmond-Sub-Grade Base 
provides 2”-high support with 
unequal bearing plates. It is 
used mainly with shorter screed 
bolts or as base for form bolt. 
Sub-Grade Chairs (not shown), 
3%” to 18” high, are also 
available for soft sub-grade fill. 


Richmond Form Bracket, can 
be nailed to a joist to support 
a screed bolt extending through 
the decking. May also be used 
in conjunction with a curb bolt 
to support and position a curb 
form. Consists of a Y2” or %” 
coil welded to a steel plate 
equipped with four nail holes. 
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A world-wide organization ready to serve you 


In May, 1882, Mahlon E. Layne drilled 
his first water well, thus beginning an 
organization that would become world- 
wide and world-famous. He designed 
the Layne Vertical Turbine Pump, 
Layne Shutter Screen and Layne Gravel 
Wall Well. These are recognized today 
for their combined unfailing perform- 
ance in producing water for the world. 


Layne has always accepted the chal- 
lenge of leadership. Engineering ad- 


vances and research have guided our se 
organization from the beginning. ‘This e 
is the pattern which has earned Layne 2 


the reputation for world-wide leader- 
ship. We owe this leadership to the 
trust our valued customers have placed x 
in our organization. a 


-LAYNE-ARKANSAS COMPANY LAYNE-NEW YORK COMPANY 
Stuttgart, Arkansas Linden, New Jersey he 
LAYNE-ATLANTIC COMPANY LAYNE-NORTHERN COMPANY ie 
Norfolk, Virginia Mishawaka, Indiana e 
LAYNE-CENTRAL COMPANY LAYNE-NORTHWEST COMPANY = 
Memphis, Tennessee Milwaukee, Wisconsin : 
THE LAYNE OHIO COMPANY 
e > 
LAYNE-LOUISIANA COMPANY 
Lake Charles, Louisiana LAYNE TEXAS COMPANY, INC. =a 
Houston, Texas 
LOUISIANA WELL COMPANY LAYNE-WESTERN COMPANY 
Monroe, Louisiana Kansas City, Missouri 
LAYNE-MINNESOTA COMPANY GENERAL FILTER COMPANY 
Minneapolis, Minnesota Ames, fowa 
FOREIGN 
INTERNATIONAL WATER SUPPLY, Ltd., London, Ontario, Canada 
x SOCIETE FRANCAISE de FORAGES (Layne France Cie.) Paris, France 


CIA. ARGENTINA PRODUCTORA de AGUA S.R.., Ltda., = 

Buenos Aires, Argentina ue 
LAYNE VENEZUELA C.A., Caracas, Venezuela e 
L’HYDRAULIQUE-AFRIQUE, Beyrouth, Lebanon 
L’HYDRAULIQUE-ASIE, Paris, France-Saigon, Indo-China 


SUBSIDIARY 


LAYNE PUMPS, INC. LAYNE IRRIGATION COMPANY 
Lubbock, Texas Kearney, Nebraska 
LAYNE MANUFACTURING COMPANY 


LAYNE | Wi ‘Cc. MEMPHIS 


General Offices and Factory © Memphis 8, Tennessee 


WATER WELLS » VERTICAL PUMPS « WATER TREATMENT 
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Robert B. B. Moorman, since 1952 pro- 
fessor and chairman of the department 
of civil engineering at Syracuse Uni- 
versity, has been appointed head of the 
civil engineering department at the Poly- 
technic Institute of Brooklyn. In his 
new capacity, Dr. Moorman will succeed 
Edward J. Squire, who retired last Sep- 


tember. Before going to Syracuse Mr. 


Moorman was professor of civil engi- 


neering at the University of Missouri for 
17 years. He has been president of both 
the Mid-Missouri and Syracuse Sections 
of the Society. 


Walter K. Wilson Jr., Brigadier Gen- 
eral, Deputy Chief of Engineers for 
Construction, U. S. Army, has been pro- 


landmarke 


The photos below were taken 
by Fairchild Aerial Surveys crews 
on routine flights. 


They suggest the broad range of services 
offered by Fairchild: detailed photomaps 
for the city planner, magnetometer sur- 
veys for the geologist, and topographic 
maps for the mining and civil engineers. 
For more than a quarter century 
Fairchild has been used by engineers and 
exploration men in every part of the 
world to save time and money. 
The next time you need an aerial survey 
fast,and right the first time call Fairchild. 


IRGHILD 


AERIAL SURVEYS, INC. 


moted to the rank of Major General. 
The promotion went into effect on 
March 25. General Wilson has been an 
officer in the corps of Engineers since 
graduating from the United States Mili- 
tary Academy in 1929. 


John W. Clark recently became assist- 
ant chief of the engineering design di- 
vision at Alcoa’s Research Laboratories 
in New Kensington, Pa. Mr. Clark, au- 
thor of several publications on the 
strength of beams and columns, has been 
with Alcoa since 1947. 


Theodore F. Collier, who since 1950 
has been in charge of the civil-structural 
engineering division of Westcott and 
Mapes, New Haven, Conn., recently was 
elected vice president of the firm. Since 
1954 Mr. Collier has been project engi- 
neer for the joint office of Westcott and 
Mapes and Seelye, Stevenson, Value and 
Knecht, New York City consulting firm. 


Perry J. Goldman, president of the 
Perry J. Goldman Construction Co., 
Philadelphia, received a citation of hon- 
or from Drexel Institute of Technology 
at its recent Alumni Honors Assembly 
held during the organization’s 65th anni- 
versary convocation. Mr. Goldman re- 
ceived the citation for “personal, civic 
and professional achievements.” 


Gail A. Hathaway, Past-President of 
ASCE, has been appointed an engineer- 
ing consultant in the Department of 
Technical Operations of the World Bank, 

Washington, D. C. 

Mr. Hathaway has 

just retired as Spe- 

cial Assistant in the 

Office of the Chief 

of Engineers. He was 

with the Corps of 
Engineers from 1928 

A until his retirement, 

: and had been in the 

} Office of the Chief of 
Engineers since 1938. 

Gail Hathaway An authority in hy- 
draulics and hydrological engineering, 
Mr. Hathaway has represented the 
United States on many international 
commissions, and is currently president 
of the International Commission on 
Large Dams. 


Dwight A. Chase, Captain, U. 8. Coast 


_ Guard and commander of the Second 


Coast Guard District at St. Louis, Mo., 
will retire in June after 36 years in 


ANGELES, CALIF.: 224 East Eleventh St. » NEW YORK CITY, N.Y.: 30 Rockefeller Plaza * CHICAGO, ILLINOIS: 
7 West Washington Street * ATLANTA, GEORGIA: 333 Candler Bldg. « LONG ISLAND CITY, N.Y.: 21-21 ea 
Ave. « TALLAHASSEE, FLORIDA: 1514 S. Monroe St. * BOSTON, MASS.: New England Survey Service, Inc., 5 
Cornhill * SHELTON, WASHINGTON: Box 274, Route 1 


Government service. Before entering the 
Coast Guard service in 1939, Captain 
Chase had been in the U. S. Lighthouse 


24 May 1957 * CIVIL ENGINEERING 


: 4. 


Service and the U. S. Bureau of Public 
Roads, He was assigned as chief of staff 
of the Second District in 1954, and be- 
came commander in April 1956. He has 
had the rank of captain since 1945. 


John W. Roberts was elected president 
of the National Ready Mixed Concrete 
Association for 1957 
at the organization’s 
Annual Convention 
held in Los Angeles 
in February. Mr. 
Roberts is vice-presi- 
dent and _ official 
representative of the 
Southern Materials 
Company, Inc., of 
Richmond and Nor- 
folk, Va. He is past- 
president of the Vir- 
John W. Roberts ginia Section of ASCE. 


Jacob Birk Spiegel, staff engineer on 
special reports and investigations for the 
U. S. Geological Survey, Topeka, Kans., 
retired in February after 43 years of 
service. Mr. Spiegel’s long tenure with 
the Survey includes 31 years as head of 
the Topeka office. For the past five 
years he has been collecting data on 
overflows of Kansas rivers since the 
state opened for settlement. 


Herbert D. Nickerson has joined the 
Philadelphia district sales office of the 
Dravo Corporation, Pittsburgh. He will 
represent Walker Process Equipment, 
Inc., as a sales engineer for industrial 
water and waste treatment equipment. 
Previously Mr. Nickerson was a sanitary 
engineer with the Massachusetts De- 
partment of Public Health. 


Russell C. Brinker, head of the civil 
engineering department at Virginia Poly- 
technic Institute, has 
completed his naval 
service and retired 
as a Rear-Admiral in 
the Civil Engineer 
Corps of the U. S. 
Naval Reserve. Pro- 
fessor Brinker is the 
60th officer in the 
89-year history of 
the Corps to attain 
two-star rank, and 
the 11th Reserve Of- 
Russell C. Brinker ficer, 


Joseph L. Benson and Charles G. 
Daley announce their association for the 
practice of gas and electric rate engi- 
neering and economics, under the firm 
name of Daley and Benson, public util- 
ity consultants. Headquarters of the new 


firm will be in Washington, D. C. 


CIVIL ENGINEERING + May 1957 


Marshal McCord has joined the con- 
sulting firm of Green Associates, Balti- 
more, Md., as chief of the Structures 
Section. For the past eleven years, he 
has been with the J. E. Greiner Com- 
pany, Baltimore, as design engineer, pro- 
ject engineer and resident engineer on 
bridge and highway projects. 


James C. Marshall, Brigadier General, 
U. S. Army (retired), for the past two 
years with the New York engineering 
firm of  Tippetts-Abbett-McCarthy- 
Stratton, is being transferred by that 
firm to Paris as project manager of a 
new undertaking. The firm has entered 
into a joint venture with Ommium Ly- 


onnais, 2 French engineering firm, to 
design and supervise construction of an 
ore-transport system in French Equator- 
ial Africa. 


Samuel Hobbs, field engineer with the 
Portland Cement Association, Los Ange- 
les, has retired after 33 years with the 
organization. Mr. Hobbs will engage in 
consulting work on concrete and continue 
magazine writing on concrete construc- 
tion projects. 


R. Dale Hodges is now manager of the 
new Baton Rouge office of Pan-American 
Engineers, consulting engineers of Alex- 


FROM 
THE FILES OF 
DR. CENTRILINE 


... badd case of corrosion’ 


CASE #7841 


PATIENT: 


8 Miles of 16” and 12” Cast Iron Water Supply Lines in 


Abington-Rockland ( Mass.) Water District. 


SYMPTOMS: 


Lack of water and pressure during periods of high 


demand requiring restrictions in the summertime. 


DIAGNOSIS: 


Poor circulation due to regrowth of tuberculation after 


cleaning. Available water could not be delivered 


to consumers. 


TREATMENT: 


The lines were cleaned and cement lined in place without 
interrupting service to consumers. In less than 8 weeks 


a the entire job was completed. 


RESULTS: 


Patient now sound and healthy; pipe capacity 
permanently doubled, no further summer restrictions, 


future maintenance costs were eliminated. 


If your lines also show signs of suffering from corrosion, leakage or tubercula- 
tion, investigate the Centriline Process, Cleaning and cement lining in place 
has been a successful remedy for over 1,000 miles of water supply pipelines. 


Centriline hasn’t lost a patient yet. 


140 CEDAR STREET, NEW YORK 6, N.Y. 
WoOrth 2-1429 


CENTRILINE CORPORATION 


A subsidiary of the Raymond Concrete Pile Company 


== of 


Branch Offices in Principal Cities 
of the United States, 
Canada, and Latin America. 
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For 


CIVIL 
ENGINEERS 


THE BRUNTON’ 
POCKET TRANSIT 


IT’S HANDY... 
weighs only 9 oz.; 234’ x 3x 1%"; 
easy to carry in pocket, on belt, in car. 

VERSATILE 
ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 

IT’S MADE TO LAST A LIFETIME 
Shows direction to 1°; level, slope or 
grade within 1°. 

“Over 60,000 Brunton Transits since 1896" 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 


PREDRAIN 


Your Wet Jobs 
And Make More 


WELLPOINT 
SYSTEM 


Experienced 
drainage Organization 


andria, La. The new office is located at 
3415 North Acadian Thruway, Baton 
Rouge, La. Before joining Pan American 
Engineers two years ago, Mr. Hodges 
was with the Army Corps of Engineers 
in New Orleans and French Morocco. 


L. C. Bishop has retired as state engi- 
neer of Wyoming after serving in that 
capacity under six governors and longer 
than any other engineer in the state’s 
history. He was one of the first regis- 
tered engineers in the United States, and 
was honored with an LLD degree from 
the University of Wyoming in 1952. After 
an extended vacation in Hawaii, Mr. 
Bishop will return to Cheyenne to map 
and reestablish the immigrant trails 
across Wyoming for the State Historical 
Department. 


D. E. Westervelt has joined Kaiser 
Engineers, Oakland, Calif., as principal 
engineer. Prior to his new connection 
Mr. Westervelt served asspecial assistant 
to the Administrator, General Service 
Administration, Washington, D. C. He 
will make his home in Walnut Creek, 
Calif. 


Ralph Fifield, chief engineer of the 
Montana State Water Conservation 
Board, Helena, has retired. He was in 
the service of the state for 51 years, 
principally as an irrigation and drainage 
engineer. 


Neal B. Garver (right), construction en- 
gineer of Little Rock, Ark., receives a 
citation as Arkansas Engineer of the 
Year. The presentation is being made 
by A. M. Lund, M, ASCE. Now in semi- 
retirement at 80, Mr. Garver is credited 
with having designed and built more 
bridges than any other person in the 
state, and having drawn structural 
plans for “countless steel and concrete 
buildings.” Mr. Garver is former chief 
engineer of the Arkansas State High- 
way Department, and past-president of 
the Mid-South Section of ASCE. 


Ruben N. Bergendoff, consulting en- 
gineer of Kansas City, Mo., is one of 
four engineers who received the Missouri 
Honor Award for Distinguished Service 
in Engineering from the University of 
Missouri at a special convocation held 
during Engineers’ Week. Mr. Bergendoff, 
a member of the Firm of Howard, Need- 
les, Tammen and Bergendoff, was cited 
for his “outstanding achievements in the 
design of long and short span bridges; 
his valuable contribution to the develop- 
ment of modern highway turnpikes, ex- 
pressways and interchanges; and his un- 
tiring service in the advancement of the 
engineering profession and to civic en- 
terprises.” 


Robert J. Haefeli, on the staff of the 
Bureau of Reclamation for the past nine 
years, has returned to Denver, Colo., 
after four years on leave of absence in 
Lebanon with the International Cooper- 
ation Administration. While there, Mr. 
Haefeli was an adviser to the Lebanese 
Government in programming engineer- 
ing designs and estimates for irrigation, 
water supply and power projects. 


Greeley and Hansen, consulting engi- 
neers of Chicago, IIl., announce the addi- 
tion to their partnership, as of January 1, 
of George M. Hite, Donald Newton, Carl 
W. Reh, and M. D. R. Riddell, for many 
years staff members of the firm. 


The following engineers have been ap- 
pointed associates of the firm of Seelye 
Stevenson Value & Knecht. In the Civil 
Engineering Division: Williams D. Bai- 
ley; in the Structural Engineering Divi- 
sion: Frohman P. Davis, Ira M. Hooper, 
Frederick J. Kircher, Philip P. Page, Jr., 
and Wayman C. Wing; and in the Mech- 
anical and Electrical Division: William 
T. Cleland, Jack N. Keck, and Alexander 
Michelson, Jr. All have been with the 
firm for many years. 


Loring K. Himelright was recently ap- 
pointed head of the civil engineering de- 
partment at the Citadel, Charleston, 
S. C. Major Himelright has been on the 
Faculty since 1943 as an assistant pro- 
fessor, then associate professor. His new 
position carries the title of professor of 
civil engineering. Major Himelright is 
also a soil mechanics and foundation 
engineering consultant for Soil Consul- 
tants, Inc. of Charleston. 


George W. Pracy retired in March as 
general manager and chief engineer of 
the San Francisco Water Department. 
Mr. Pracy entered city service in 1930 
when San Francisco purchased the pri- 
vately owned Spring Valley firm, and 
had been general manager and chief 
engineer since 1949. As manager of the 
department he has supervised the con- 
struction of hundreds of miles of water 
pipeline, including the new Sunset supply 
line and the Hillsborough Tunnel. Friends 
and associates of Mr. Pracy honored 
him with a large dinner on March 28. 

(Continued on page 98) 
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CB&I fabricated and erected 17-ft. and 16-ft. diam. penstocks, 

a 55-ft. diam. by 149-ft. high surge tank and a 24-ft. 

diam. power conduit for Al Johnson Construction Company, 
Minneapolis, Minn., at the Blakely Mountain Dam, Arkansas. The 
dam, built for the Corps of Engineers, U. S. Army on the 

Ouachita River near Hot Springs, is a project of the 

Vicksburg District Corps of Engineers. 

CB&I has four strategically located plants with complete 
facilities to build steel plate structures for hydroelectric generating 
plants and water diversion projects. Our vast 
experience and our craftsmen enable us to design, fabricate and 
erect structures to your most rigid specifications. 

Write our nearest office for further information. 


Section of one of the penstocks 
fabricated and assembled by 


CB&I at Blakely Mountain Dam 


near Hot Springs, Arkansas. 
Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
New York © Philadelphia * Pittsburgh © Salt Lake City * San Francisco 
Seattle * South Pasadena * Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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9 the only complete, up-to-date 
handbook in its field. 


TIMBER DESIGN AND 
CONSTRUCTION HANDBOOK 


prepared by Timber Engineering Company, 
engineering and research affiliate of the Na- 
tional Lumber M f ers A iati 

For the first time in one place, here is all the truly indispensable 
information for anyone concerned with wood design and 
construction. Serves two definite purposes: it is a compre- 
hensive timber design reference, and it is also an extremely 
practical field handbook. Offers every piece of essential in- 
formation needed to develop and construct the best, most 
economical wood structures. 

RESEARCHED AND WRITTEN BY EXPERTS. This vital 
new work is the result of the combined authorship of 25 
leading specialists in lumber, wood products, and allied 
industries. A special 9-member committee, including staff 
members of the Timber Engineering Company, reviewed and 
edited the material into the practical form in which it appears 
in the book. 

Completely covers basic properties, design, and design stand- 
ards of timber construction. Contains over 360 tables, charts, 
photographs and drawings, and a detailed, convenient 10-page 
master index. 


622 6” x 9” + $12.75 


for active engineers and architects 


a great engineer and builder 
explores the characteristics and 
potentialities of reinforced concrete. 


STRUCTURES 

by Pier Luigi Nervi 

translated by Giuseppina and Mario 
Salvadori 


Pier Luigi Nervi of Rome sums up his 40-years experience as 
designer, engineer, and builder in reinforced concrete. 
Alternately practical and philosophical, STRUCTURES con- 
siders ome 4 varied subjects as architect-client relations, theory 
of structures, limitations of wooden formwork, training of 
designers and engineers, building in reinforced concrete, 
photoelasticity, bidding, elastic behavior of concrete. Contains 
much valuable information on the properties of “Ferro- 
cemento”’", which was developed by the author and used by 
him in the construction of some of the largest and most beauti- 
ful thin-shell concrete structures in the world. 
Profusely illustrated, contains numerous photographs of 
Nervi’s works, including many taken during construction. 
Also contains detailed sketches and plans, illustrating the 
author’s use of prefabricated concrete. 

118 7%" x 9%" $6.95 


STRUCTURES 


DODGE BOOKS, F. W. Dodge Corporation _ 


119 W. 40th Street, New York 18, N. Y. 


Send me the books checked below. Within ten days after receipt, I 
shall remit the price, including a few cents postage, or return any or 
all books without cost or obligation. 

[_] Timber Design and Construction Handbook 

[_] Applied Structural Design of Buildings 

Structures 

{_} Time-Saver Standards, 3rd Edition 

Architectural Engineering 


$12.75 


(_] My check is enclosed. Same return privilege, Dodge pays postage. 
[-] Send complete Dodge Book catalog. 401 
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the directly practical handbook 
lof structural engineering 


APPLIED STRUCTURAL DESIGN 
OF BUILDINGS 
(revised second edition) 


by Thomas H. McKaig, B.Arch., C.E. 


consulting engineer « registered architect 
licensed professional engineer 


A practical office manual containing standardized procedures 
for solving structural design problems, based on the author’s 
35 years of major engineering experience. In this one book 
you will find in simple, convenient form the processes which 
will best serve you as daily working tools. Contains hundreds 
of short cuts, tables, design methods and formulae, and 
sketches —a wealth of practical information. Every piece of 
data has been tested by actual use and proven to be reliable 
and useful. 

Designed to save hours of detail, help standardize office prac- 
tice, and generally simplify the designer’s work. First used as an 
office manual by the author, it is also an invaluable aid to those 
preparing for their licensing examination. 

This revised second edition takes into account the many 
changes in building technology in recent years. Contains a 
detailed topical index for easy reference. 


444 pp + 7%" x 10’ $12.50 


the master reference work of 
architecture and engineering 


TIME-SAVER STANDARDS 
Revised Third Edition 


By all odds the most useful reference work of its kind ever 
published, Time-Saver Standards is of value to architects, engi- 
neers, specification writers and building technicians alike. Ic 
is the final authority on engineering practice, materials tech- 
nology, architectural design, and construction methods, and 
will save long hours of tedious research and thousands of 
dollars on construction costs. 


The experience of over 50,000 architects and engineers who 
have bought this mammoth workbook is that it can save you 
its cost and more on one job alone. In 405 separate, complete 
studies it sg 1,895 individual topics. A 9-page master 
index enables you to locate any desired information in a 
moment. There are over 2,000 detailed photographs, draw- 
ings, plans and charts. 


888 pp + x 11’’ + $12.50 


explores tomorrow's problems today 


ARCHITECTURAL 
ENGINEERING 
new concepts new methods 
new materials new applications 
j by the editors of Architectural Record 


100 technical studies which represent the newest findings in 
building technology. Each was chosen as a detailed source of 
o—_ information in great professional demand. Each is 
thoroughly illustrated with plans, drawings, diagrams and 
photographs — over 1,400 in all. Organized into six extensive 
sections: The Building Shell, Environmental Control, Utilities, 
Site Planning, Materials, and Special Problems. 
For example, in section 2, Environmental Control, you will 
find no less than 32 separate studies: 5 on Air Conditioning, 
8 on New Devices and Systems, 6 on Lighting, 3 on Acoustics, 
and many more. Each study is the work of an experienced 
engineer, architect, or other building specialist. 
Explores mary exciting new topics such as: Radioactivity 
Protection, Heat Pumps, Thin Shells, Solar Heating. 

495 pp + 8%" x 1154" + $11.50 
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.....Am-Soc Briefs 


The Society's 1957 salary survey is well along. As soon as 
statistical analysis of the returns is complete the results 
will be summarized in "Civil Engineering." Supplementary 
up-to-the-minute information—based on consulting and high- 
way department salaries—will be available in the new 
quarterly Engineering Salary Index (April issue, page 80). 


Sanitary Engineers . . note that the deadline for receipt 
of applications to be considered for certification without 
examination has been extended. This extension was adopted 
to permit members of AIChE, recently voted a sponsor of the 
American Sanitary Engineering Intersociety Board, to take 
advantage of the possibility of certification without ex- 
amination. Engineers certified by the ASEIB automatically 
become members of the American Academy of Sanitary Engi- 
neers. 


Principles of Interprofessional Practice between architects 
and engineers were approved by the ASCE-AIA Joint Coopera- 
tive Committee early in April. While this is an important 
first step toward closer cooperation, the principles 

of course are still a long way from adoption by the two 
groups. Incidentally, EJC has approved setting up a joint 
cooperative committee with AIA, which would absorb the 
functions of the joint committees of all the design pro- 
fessions. 


Off to a good start are two new ASCE technical committees. 
One of these—a joint committee of the Structural Division 
and the American Concrete Institute—is studying composite 
construction in bridges and buildings, with emphasis on 
steel beams with concrete slabs and on precast concrete 
beams with cast-in-place slabs. The other, a Pipeline Divi- 
sion committee, is concerned with obtaining a standard for 
pipeline crossings of railroads and highways. . This 
newest Division issued its first technical journal this 
spring, and another issue is due in June. 


Speaking of publications . . there is a revised and cor- 
rected edition of Manual of Engineering Practice No. 10, 
"Technical Procedure for City Surveys," published in 

1934. To bring it up to date, the new edition takes cog— 
nizance of the growing use of aerial photography and photo- 
grammetry, and increasing acceptance of state plane-—coordi- 
nate systems. It also outlines the variety of maps used in 
city planning work and relates them to the basic sun@@ys | 
and maps of the regular city survey schedule. To make or-’ 
dering easy there is a coupon on page 128. .. . The Com 
mittee on Engineering Education's 16—page booklet, "You Can 
Be a Civil Engineer," is proving a helpful recruiting 
guide. Aimed at the junior high school level, it may be 
obtained from the Executive Secretary without charge. 


> pm At headquarters . . With this issue Hal W. Hunt becomes 
executive editor filling the vacancy created by the ap— 
pointment of Robert K. Lockwood as Assistant to the Execu- 

tive Secretary (pages 74 and 75). 
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MONOTUBE 
PILE DATA 


TYPE PILE—YN 

UNSUPPORTED LENGTH—10 feet 

BUTT DIAMETER—16 inches 

GAUGE— #7 

DESIGN LOAD—50 tons 

OWNER: Commonwealth of Mass- 
achusetts 

ENGINEERS: Bridge Dept., Mass. 
Dept. of Public Works 

GENERAL CONTRACTOR: Cam- 
panella & Cardi Construction 
Co., Hillsgrove, R. I. 

PILE DRIVING CONTRACTOR: 
C. L. Guild Construction Co., 
Inc., East Providence, R. |. 


STRENGTH plus VERSATILITY with Monotube piles .. . a perfect 
combination for this bridge on the Mid-Cape Highway, Dennis, 
Mass. Acting as columns, as well as foundations, Monotube steel 
piles provide necessary strength, eliminate column form-work 
and add to architectural beauty. 

Tapered, fluted Monotube piles are available in lengths, diam- 
eters and gauges to meet every requirement. Write The Union Metal 
Manufacturing Co., Canton 5, Ohio, for complete information. 
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o you know that 


Cantilever-supported domes are gaining in popularity? 
Newest example of this spectacular ultramodern con- 
struction is a 10,000-seat auditorium, focal point of the 
Dallas Memorial Center, set for completion this June. 
Design features and unusual construction methods are 
highlighted in two articles in this issue. 


India is a major challenge to the sanitary engineer? Of its 
73 cities with population of over 100,000 only 23 have 
sewerage systems. Taking the country as a whole, only 
about 3 percent of the population is served by sewerage 
systems, and only about 6 percent by protected water 
supply systems. This is the challenge presented in a 
forthcoming article by an American engineer, A. C. 
Ingersoll, A.M. ASCE, who recently returned from a 
year as guest professor at Bengal Engineering College. 


Auto exhaust and refuse burning are the prime offenders 
in the Los Angeles battle against smog? Reporting for 
the Air Pollution Foundation, Managing Director W. L. 
Faith notes that, while auto exhaust cannot yet be 
controlled, the “answer to the incinerator problem is 
the cut-and-fill method of disposing of refuse.” Results 
of legislation against refuse burning—the deadline is 
October 1—are already apparent in decreased smog, the 
Foundation finds, despite a jump in population, more 
industry, and more cars. 


New York is smog-conscious, too? Plans for the most 
comprehensive study of air pollution ever carried out 
in the New York-New Jersey metropolitan area are 
announced by Seth Hess, M. ASCE, director and chief 
engineer of the Interstate Sanitation Commission. The 
first attempt ever made to solve the problems of a 
bi-state area, the program will include an investigation 
of the extent to which smoke, dust, and other pollutants 
drift back and forth between the states. The Weather 
Bureau, Public Health Service, and other government 
groups will cooperate. 


Oklahoma has chalked up another turnpike? When the 
Will Rogers Turnpike (connecting the Turner Turnpike 
with the Missouri border) is opened this May, it will 
afford motorists making the 2,107-mile trip between 
Oklahoma City and Augusta, Me., 1,877 miles of four- 
lane divided highway. The fact that 1,387 miles of the 
route can be driven on toll roads without stop lights 
will make the trip still easier. These figures, quoted 
from the Tulsa Tribune, were supplied by DeLeuw, 
Cather & Company, consultants on the Will Rogers 
Turnpike. 
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The St. Lawrence Project gives promise of breaking all 
construction safety records? This is the opinion of con- 
struction safety engineers for Employers Mutual of 
Wausau, which reports that to date there have been 
no fatalities on the contracts they have insured (total- 
ing 90 percent of the work). Twenty-five years ago, 
they note, one fatality for each million dollars of 
construction was regarded as almost inevitable, and 
disabling injuries were four times their present rate. 


The Florida Road Department is eliminating failures in 
prestressed concrete bridge members? Early designs and 
methods of construction resulted in near collapse of 
some structures. In an early issue W. E. Dean, M. ASCE, 
assistant state highway engineer, tells how corrections 
were made and recommends specific means for the 
future. Florida has found prestressed concrete economi- 
cal and prefers it for many structures. 


Young talent is badly needed in the atomic energy field? 
In the next two years the atomic power field alone 
will need 10,000 trained men and women, according to 
Walker L. Cisler, president of the Detroit Edison Com- 
pany and of the Fund for Peaceful Atomic Develop- 
ment. Speaking at the first National Science Youth Day 
Dinner, Mr. Cisler also brought out the fact that, “the 
potential sources of nuclear energy are probably more 
than 23 times greater than all known conventional 
fuels.” 


A new type filter may pave the way to more effective 
treatment of waste? The new device—designed by Karl 
Schulze, assistant professor of civil engineering, Michi- 
gan State University (East Lansing, Mich.)—eliminates 
the clogging problem common to crushed stone filters. 
Instead of stone, the new filter consists of vertically 
suspended wire grids so spaced that clogging cannot 
occur. A pilot plant treating normal sewage and dairy 
wastes has been operating the past year at East Lansing. 


Engineering graduates in 1956 fell below the predicted 
figure? More than 10 percent below, the Office of Edu- 
cation reports. However, the total number of graduates 
(31,621) was well above the 1955 total of 27,547. Cause 
for optimism, too, is the fact that enrollments are 
rising—77,738 freshman enrollments for the 1956-1957 
academic year as against 72,825 for 1955-1956. Making 
allowance for the high rate of attrition, graduations 
may reach 44,000 in June 1960. 
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Factory-Made 
Heawy-Duty Pavement 


recommendation 
better times 


ARLYT 


Precast, Prestressed ‘Incor’ Concrete Pavement Slabs Used 
in Widening New Jersey Approach to 3-Tube Lincoln Tunnel 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 


@ Completing the 3rd Tube of Lincoln Tunnel and its complicated 
approaches without traffic interference is an outstanding achievement. 
Typical of how The Port of New York Authority engineers public conven- 
ience into such projects is the North Bergen, N. J. Approach Viaduct 
widening. 

Poured-in-place concrete would have tied up traffic. Precast, pre- 
stressed paving slabs were the public-serving answer. A total of 263 5-in 
and 6-in. slabs, respectively 20 ft. x 6 ft., and 10 ft. x 20 ft., were used. Fast, 
economical installation again confirmed the advantage of quality members, 
fabricated to closest tolerances, under factory-controlled conditions. 


Confirmed again, as well, is the advantage of using ‘INCOR’* 24-Hour 
Cement for assembly-line speed—maximum output at minimum forming 
and prestressing cost . . . dependable high early and high ultimate strengths 
. . . utmost realization of prestressing’s advantages. *Reg. U.S. Pat. Off. 

eee 
THE PORT OF NEW YORK AUTHORITY 4 
Lincoln Tunnel Approach, North Bergen Viaduct Widening, Hudson County, N. J. 


General Contractor: CAYUGA FOUNDATION CORP., New York City 
t Slabs Fabricated by FORMIGLI CORPORATION, Berlin, N.J. + Philadelphia, Pa. 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX; ALBANY, N.Y. BETHLEHEM, PA. 
BIRMINGHAM BOSTON CHICAGO «+ DALLAS «+ HOUSTON 
INDIANAPOLIS « KANSAS CITY, MO. « LAKE CHARLES, LA. » NEW ORLEANS 
NEW YORK + NORFOLK « RICHMOND « SEATTLE + WASHINGTON, D.C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS :21 MODERN MILLS, 45,100,000 BARRELS ANNUAL CAPACITY 
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replace 50-year-old equi 
Philadelphia’s Torresdale Wa 


SAMUEL S. BAXTER, M. ASCE 


Water Commissioner and Chief Engineer, City of Philadelphia, Pa. 


MYRON G. MANSFIELD, M. ASCE 


Consulting Engineer, Morris Knowles, Inc., Pittsburgh, Pa. 


Phiitadelphia’s Torresdale Water Treatment Plant is located on the Delaware 
River just inside the northerly city line and about 11 miles upstream from 
Market Street. See map, Fig. 1. The present treatment consists of coagulation 
by application of chemicals and mixing, presedimentation, prechlorination, 
preliminary or roughing filtration in mechanical filters, final filtration in slow 
sand filters, and post chlorination. About half the water used daily in the city 
is produced by this plant. 

Presedimentation is carried out in a basin on the bank of the Delaware 
River. A dike separates this basin from the river proper, and the level of the 
water in the basin rises and falls with the tide. At the northerly or inlet end 
of the basin are the tide gates, baffled mixing chamber, and chemical building, 
where alum and lime are applied as coagulants by dry-feed machines auto- 
matically controlled by a differential gage at the basin inlet. 

Rates of flow into the basin vary from zero at low tide to nearly 600 
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Above: Workmen complete erection of clarifier arm for sedi- 
mentation basin No. 2. Arm is 174 ft 6 in. in total length and 
will clean about two-thirds of basin area. Right: Hangers and 
saddle for pipe conduits are being installed in dry well of sedi- 
mentation basin No. 1. Conduits carry effluent from sedimenta- 


tion basin to rapid sand filters. 


mgd at high tide, when pumping from 
the basin is at an average rate of 
200 mgd. From the two basin outlet 
conduits, six motor-driven centrifugal 
pumping units, each with a capacity 
of 50 mgd, pump the water to 120 
preliminary or roughing mechanical 
filters, each having a rated capacity of 
2 mgd. Raw water can also be pumped 
from an intake located directly on the 
river. The raw water is chlorinated 
in the main intake conduit to the 
pumping station. Effluent from the pre- 
liminary filters is discharged by gravity 
onto 65 slow sand filter beds, each 
having an area of about 0.75 acres. 
Their combined total rated capacity 
is 200 mgd. Effluent from the slow 
sand filters flows by gravity into a 
clear-water basin having a capacity of 
50 million gal, and to the Torresdale 
filtered-water pumping station. Water 
from the filtered-water reservoir flows 
by gravity through about 13,000 ft of 
10-ft tunnel to the Lardner’s Point 
filtered-water pumping station. Ef- 
fluent from the slow sand filters is 
chlorinated in the conduit between 
these filters and the clear-water basin. 

The present plant units were con- 
structed and placed in operation about 
1911 with the exception of the electric- 
driven raw-water pumps, which were 
installed in 1926 to replace earlier 
steam equipment. Thus the old plant 


34 (Vol. p. 312) 


will have been in service nearly half 


a century by the time the new plant 
is ready to begin operation. 


Existing plant outgrown 


The decision to build a new plant 
was based on several factors. First was 
the fact that the present plant has to 
operate at full capacity during the 
high-demand periods of summer and 
during certain other periods in winter. 
The growth of the city, and especially 
of the area served by the Torresdale 
Plant since its construction, has placed 
a strain on the present facilities. 

During many high-demand periods 
the pumping stations delivering water 
into the system from the Torresdale 
Plant have been deliberately throttled 
in order to conserve filtered water. 
This practice is of course undesirable, 
and as recently as September 1956 was 
criticized by the National Board of 
Fire Underwriters, with the result that 
Philadelphia has been penalized in its 
fire rating. 

Another factor was the long-range 
plan for abandoning the Shawmont 
Intake and Pumping Station on the 
Schuylkill River, together with the 
Roxborough Filter Plant, the area they 
now serve to be supplied from the 
Torresdale and Queen Lane plants. 
This plan will add about 12.3 million 
gal daily to the Torresdale demand. 


These considerations, together with 
the fact that the Torresdale Plant is 
about fifty years old and one of the 
few large slow sand filter plants still 
in operation, led to the decision to 
replace it with a modern rapid sand 
plant which would adequately meet 
present-day needs as well as future re- 
quirements for at least 25 years. 

The original design, which called 
for double filtration, with preliminary 
or roughing filters ahead of the slow 
sand filters, was based on the condi- 
tion of the raw Delaware River water. 
When the plant was first placed in 
partial operation in 1907, no sewage 
in Philadelpha was treated and some 
of the pollution moved with the tide 
upstream to the intake. There was 
also upstream pollution that reached 
the intake. 

For many years after the plant was 
placed in operation, the sanitary con- 
dition of the Delaware River deteri- 
orated. Sewage from an _ increasing 
population reached the river untreated, 
and a number of large industries dis- 
charged wastes into it directly. This 
was the situation in 1940 when the 
studies were made and the report pre- 
sented recommending construction of 
the present new work at Torresdale. 
At that time it was contemplated that 
the existing preliminary filters would 
be abandoned but that the effluent 
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FIG. 1.  Philadel- 
phia’s  Torresdale 
Filter Plant supplies 
water to northeast- 
ern and _ eastern 
sections of city. Re- 
constructed plant 
will provide 282 
mgd for an enlarged 
area. 


with Torresdale water 


from the new rapid sand plant would 
receive polishing treatment in the exist- 
ing slow sand filters. 

The war and other circumstances 
postponed the start of construction 
until 1954. By that time the stream 
clean-up program of Pennsylvania and 
New Jersey was making rapid prog- 
ress. The Philadelphia Sewage Treat- 
ment Program was nearly completed, 
upstream cities had built new treat- 
ment plants, and most industrial 
wastes had been removed from the 
river. Because of these factors, the 
original program to use the existing 
slow sand units as polishing filters has 
been abandoned by the city. 


Major problems involved 


The major problems involved in 
treating Delaware River water are the 
pollution load and the taste and odor 
characteristics. Except for these dif- 
ficulties, a highly satisfactory water 
can be produced by a conventionally 
designed rapid sand filtration plant. 
In the past, tastes and odors have 
presented a particularly difficult prob- 
lem as a result of highly concentrated 
industrial wastes reaching the intake. 
Because of these characteristics of the 
raw water, special provisions have 
been made in the design of the new 
plant to safeguard the finished product. 

In hardness the raw water fluctuates 
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between 50 and 85 ppm, with an av- 
erage of about 55 ppm. Since in this 
area a hardness of 50 ppm is con- 
sidered soft, the raw water is generally 
acceptable in this respect. 

Yearly averages of the turbidity of 
the raw water are generally below 45 
ppm. However, monthly averages have 
been as high as 220 ppm, and in- 
dividual readings as high as 2,800 ppm 
have been recorded. In these unusual 
cases, the present presedimentation 
facilities will function to reduce the 
turbidity load to such an extent that 
no special modification of the con- 
ventionally designed plant will be re- 
quired. 

The new plant will utilize as many 
of the existing units as possible. Dou- 
ble filtration will be replaced by a 
modern new rapid sand plant com- 
pletely equipped for maximum flexi- 
bility in chemical application and con- 
trol and for adequate pretreatment, 
and provided with special facilities to 
combat high pollution loads and taste 
and odor problems. The only unit of 
the present plant to be abandoned in 
its entirety will be the preliminary 
mechanical filters. The present slow 
sand filters will be converted into a 
filtered-water reservoir, thus increas- 
ing the filtered-water storage at Tor- 
resdale by about 150 million gal. The 
new plant will have a capacity of 282 


mgd at a design rate of 2 gal per sq 
ft per min, an maximum of 423 
mgd at a design rate of 3 gal per sq 
ft per min. 

The present preliminary sedimenta- 
tion or tidal basin will be continued 
in use, but the application of coagula- 
tion chemicals at the inlet will be 
discontinued in normal operation. 
However the present chemical feeding 
equipment will be retained for emer- 
gency use. Chlorine will be applied at 
the inlet as normal operating pro- 
cedure, and provision will be made 
for the addition of chlorine dioxide 
for taste and odor control when re- 
quired, 

Raw water will be pumped from 
the preliminary sedimentation or tidal 
basin by the existing motor-driven 
centrifugal pumping units, augmented 
by additional ones, all housed in the 
present raw-water pumping station. 
This water will pass through about 
3,000 ft of twin concrete conduits of 
96-in. diameter to the preliminary 
treatment works located northeast of 
the present slow sand filters and be- 
tween them and Linden Avenue. 

The raw water pumped to the pre- 
liminary treatment plant will be meas- 
ured by Venturi meters installed in 
the conduits adjacent to the Chemical 
Building, their readings being utilized 
for control of chemical feeding. The 
preliminary treatment works will con- 
sist of structures and equipment for 
the application of chemicals, rapid and 
slow mixing, and coagulation and 
sedimentation. 


Chemical Building 


The Chemical Building, a five-story 
structure with basement, will house, 
on the basement level, two raw-water 
conduits leading to eight rapid mixing 
basins, two liquid-alum storage tanks, 
four carbon slurry tanks, electrical 
control equipment, and chemical un- 
loading, feeding and other miscellane- 
ous equipment. Provisions are being 
made for the use of liquid alum in 
addition to powdered alum. The lead- 
lined storage tanks for it are being 
constructed as a part of the chemical 
building substructure. 

On the first or ground floor of the 
Chemical Building there will be areas 
for a maintenance shop, boiler room, 
employees’ quarters, and chemical un- 
loading and temporary storage. Pro- 
visions are being made for delivery 
of chemicals by freight car as well as 
by truck. Three railroad spurs and 
one truck passageway for the delivery 
of chemicals will be enclosed, forming 
a part of the ground or first story. 

On the second or operating floor 
there will be space for the alum dry- 
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FIG. 2. New filter plant is being built adjacent to existing Torresdale plant. Slow sand filters of old plant will be converted to fil- 


Two-story Office Building, =. 
when completed, will house 
offices and conference rooms 
on first floor and laboratories 
on second floor. Architects are 
Antrim & Etter. 
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tered-water reservoir, increasing filtered storage capacity to 200 million gal, or about one day’s supply. 


feed equipment, pebble lime slaker 
and feeding equipment, carbon feed- 
ing equipment, feeding equipment 
controls, and operators’ quarters, toi- 
lets and locker-room facilities. In sep- 
arate areas, chlorinators and evapora- 
tors, chlorine control equipment, and 
sodium chlorite solution tanks and 
feeding equipment will be installed. 

The third floor will provide space 
for sodium chlorite storage, sodium 
chlorite mixing tanks, and liquid-alum 


Construction progresses on center or 
north-south gallery of rapid sand fil- 
ters. Plant has 94 filter units, each with 
rated capacity of 3 mgd at 2 gal per 
sq ft per min. 
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constant-level tanks, in addition to 
three storage bins for powdered alum 
and three storage bins for pebble lime. 
The roof over the chlorinator and 
evaporator room, the chlorine control 
room, and the sodium chlorite solution 
tank and feeding room will be at this 
floor level. The fourth and fifth floors 
will house the receivers for the un- 
loading of alum and lime, the screw 
conveyors for filling the various bins, 
and the dust collecting equipment. 

Freight and passenger elevators are 
being provided. 

Provisions are being made for car- 
load delivery of chlorine and carbon, 
chlorine being stored and used directly 
from the cars. Two tracks with car 
scales are being installed for this pur- 
pose. Carbon will be dumped directly 
from the cars into slurry tanks below 
car level, where water will be added 
and mixing accomplished to form a 
slurry which will then be pumped to 
points of application by slurry pump- 
ing equipment. Truck delivery is be- 
ing provided for powdered alum, peb- 
ble lime and sodium chlorite, although 
car delivery will be possible if it is 
found expedient. Delivery of liquid 
alum, when initiated, can be made by 
either truck or car. Facilities will per- 
mit delivery of carbon and chlorine 
by truck as well as by car. 

Chemical storage and feeding equip- 
ment are being provided for a maxi- 
mum daily water production rate of 
423 million gal. 

Facilities will permit the application 
of alum and lime in the influent chan- 
nels to the rapid mixing basins and 
at the diffusion walls between the slow 
mixing and sedimentation basins. Car- 
bon for taste and odor control can be 
applied in the influent channels to the 
rapid mixing basins, in the first trough 
of the collector system (about three- 
fourths the length of the sedimenta- 
tion basins), and in the influent con- 
duits to the rapid sand filter plant. 


Chlorine application 


Chlorine can be applied at the Raw- 
Water Inlet (A) to the presedimenta- 
tion or tidal basin, in the raw-water 
influent conduits to the rapid mixing 
basins (B), and in the effluent lines 
from the new Post Chemical Build- 
ing (C). Chlorine in liquid form will 
be conveyed from this location to the 
existing Post Treatment Building (D), 
where chlorine feeding equipment will 
in turn apply chlorine for booster dos- 
ing of effluent water from the slow 
sand filter area when this area has 
been converted into a filtered-water 
reservoir. (Letters indicate locations in 
Fig. 2.) 

Chlorine dioxide for taste and odor 
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treatment may be applied at the inlet 
to the presedimentation or tidal basin, 
in the effluent channels from the rapid 
mixing basins, and in the effluent con- 
duits from the Post Treatment Build- 
ing. Feeding equipment for chlorine 
and chlorine dioxide at the inlet to 
the presedimentation basin is being 
provided for a maximum inlet flow 
rate of 750 mgd. 

Eight rapid mixing basins with 
equipment will be constructed ad- 
jacent to the main Chemical Building. 
Mixing time at the design rate of 282 
mgd will be about 20 sec, with con- 
trols for either parallel or series op- 
eration. 

Four flocculation or slow mixing 
basins equipped with transverse-type 
paddle shafts are under construction, 
with driving equipment installed in 
dry wells. Flow will be straight 
through from influent diffusion wall 
to outlet diffusion wall and will pro- 
vide a detention time of 45 min at 
normal rate. 

Also under construction are four 
single-story sedimentation basins, each 
about 300 ft x 188 ft 6 in., with an 
effective water depth of 18 ft 3 in. 
Water will enter from the outlet dif- 
fusion walls of the slow mixing basins, 
flow straight through to collecting 
troughs or channels at the ends, and 
thence into collector conduits which 
will convey the settled water to the 
rapid sand filters. Cleaning equipment 
of the centrifugal type, having a di- 
ameter of 174 ft 6 in., will automati- 
cally clean about two-thirds of the 
area of each basin. Detention time in 
the sedimentation basins will be 214 
hours at the normal daily rate of flow. 

Sludge removed by the cleaning 
equipment will be collected in sludge 
chambers and thence pumped to an 
existing lagoon below the preliminary 
sedimentation basin and the raw-water 
pumping station. 

Access wells have been provided 
between the east and west pairs of 
slow mixing basins extending from the 
Chemical Building to the substructure 
of the rapid sand filters for installation 
of chemical and other piping as well 
as a passageway. 


Rapid sand filters 


The rapid sand filters will include 
94 single units, each having a capacity 
of 3 mgd at a design rate of 2 gal per 
sq ft per min, and a maximum rate 
of 4% mgd. The filters are arranged 
on each side of two east-and-west gal- 
leries with a north-and-south gallery 
dividing them. Each two of the 92 
units will have a common influent and 
wash-water gullet and will be con- 
trolled from a combined operating 


table. The two units adjacent to the 
wash-water pumproom will be single 
units. Semiautomatic operation of the 
filter units is provided. 

Concrete influent conduits will ex- 
tend from end to end of the east- 
and-west galleries and connect with 
the settled-water conduits from the 
sedimentation basins. Effluent con- 
duits, constructed of concrete, are 
located at each side of the pipe gal- 
leries and below the floor of the filter 
boxes. Concrete wash-water sewers are 
located below the pipe gallery. Wash- 
water troughs are of concrete. 

Filter units are being equipped with 
“duplex filter bottoms,” 10 in. of 
graded gravel, and 28 in. of sand, 
and will have a freeboard of 31 in. 
Filters will have surface wash systems 
utilizing sweeps, three in each single 
filter unit, water being pumped di- 
rectly from the effluent conduits. 
Pumping equipment will consist of 
three 500-gpm motor-driven units, 
which will permit washing of four 
single units at the same time. A third 
pump is provided as a spare. Pressures 
at the sweeps will be 85 psi. Relief 
valves in the system will prevent pres- 
sures in excess of this amount. 

Filter piping will be predominantly 
of steel but some will be of cast iron. 
Generally pipes 24 in. in diameter and 
larger will be of steel. Valves will be 
of both gate and butterfly type. Valves 
24 in. in diameter and larger will be 
of the butterfly type, and smaller valves 
will be of the gate type, with the 
exception of the valves in the wash- 
water piping at the filters. Half the 
wash-water valves at the filters will be 
gate valves and the other half butter- 
fly valves. 

A weir chamber is provided at the 
southerly end of the filters with fil- 
tered-water conduits leading to the 
Post Chemical Building. 

The filter units will be controlled 
by rate-of-flow controllers regulated 
collectively by two float stations, one 
in the effluent conduits downstream 
from the weir chamber and the other 
in the filtered-water reservoir. The 
units can also be regulated indivi- 
dually, either automatically or man- 
ually, from the filter operating tables 
on the filter operating floor in front 
of the filters. Equipment at each table 
will permit either automatic or man- 
ual operation, and changes from one 
to the other as desired. 

Wash water will be pumped from 
a common effluent conduit from all 
filters through the wash-water piping 
system into two 300,000-gal elevated 
steel tanks by four motor-driven centri- 
fugal pumping units, each with a ca- 

(Continued on page 106) 
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Illusions of 


leisure 


MASON G. LOCKWOOD, President of ASCE 
Partner, Lockwood, Andrews & Newnam, Houston, Tex. 


Members of ASCE Student Chapters, young 
men looking forward to starting a career in 
engineering, as well as older men interested 
in Student Chapter activities, heard this ad- 
dress of Mason G. Lockwood, then the So- 
ciety’s President-elect, at the Student Chapter 
Conference Luncheon at the Pittsburgh Con- 
vention last October. This publication of the 
address comes at a time when many of those 
who heard it originally, as well as engineer- 
ing seniors throughout the country, are about 
to leave academic halls and step out into full- 
time jobs in the business and industrial world. 


When he was thirty years old, Al- 
bert Schweitzer abandoned his secular 
career and turned his back on assured 
greatness as a composer, organist, and 
philosopher. The next eight years he 
spent preparing himself for a new, far 
less remunerative career as a medical 
missionary. At thirty-eight he began 
life over again in a cluster of huts in 
the Belgian Congo. 

Many consider him the greatest man 
in the world, and surely he is as nearly 
deserving of that title as anyone living: 
He was awarded the Nobel Peace 
Prize of 1952. A man who has lived 
more than forty years in a jungle, yet 
attained world-wide recognition as mis- 
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sionary, physician, theologian, compos- 
er, organist, philosopher, and author, 
surely must be incredibly dedicated as 
well as gifted. 

Now over eighty, Dr. Schweitzer 
still maintains a weekly work schedule 
that is more than twice as long as 
most of ours. He “recreates” by vary- 
ing his occupation. During the day and 
part of the night he is a minister and 
physician. His “free time” in the eve- 
nings is devoted to writing, correspond- 
ence, and playing Bach and American 
jazz on his organ. 

Writing is said to be one of the most 
exacting of all professions. Most people 
who write spend most of their lives 
precariously. For nearly all writers 
must support themselves by means 
other than writing during most of their 
lives. Yet much of the world’s greatest 
literature has been written by “part- 
time” professionals. 

Balzac sometimes wrote all night; 
he was a businessman during the day. 
He wrote more than sixty books. T. S. 
Eliot, author of The Waste Land and 
The Cocktail Party, was in former 
days a banker. Herman Melville acted 
as a customs collector, William Faulk- 
ner breeds mules, and Thornton Wil- 
der is a teacher. Moby Dick, A Fable, 
and The Bridge of San Luis Rey were 


all written on a part-time basis, respec- 
tively by a civil servant, a Mississippi 
dirt farmer, and a not-so-absent-minded 
professor. 


Why work hard? 


What is it that has driven men like 
these, for centuries, to sacrifice so much 
leisure and comfort? Why have they 
worked so hard? 

The life story of Winston Spencer 
Churchill, however familiar, is so in- 
credible that it reads at times like a 
Hollywood script. Probably no one else 
in the past two generations has seen 
more, done more, and been more than 
this truly remarkable man. He is, of 
course, one of the real giants of the 
twentieth century. 

A soldier, politician, sportsman, writ- 
er, diplomat, and historian, he has truly 
distinguished himself in all those fields. 
With all that Churchill has done, he 
has somehow found the time to write 
several million words—some of them, 
incidentally, judged excellent enough 
to win a Nobel Prize. After eighty-odd 
years, he still works and plays as hard 
as his health will permit—and probably 
a great deal harder than most of us 
feel ours would permit. 

Not everyone who works hard pos- 
sesses genius, naturally, though the 
converse of that statement would be 
difficult to prove. For a very long time 
most Americans worked hard through 
necessity. For perhaps 250 years after 
Jamestown was settled, there was no 
significantly large stratum of American 
society that could rightly be called a 
“Jeisure class.” 

We have always rebelled at any idea 
that class lines divide us. Though defi- 
nite “classes’—economic or otherwise 
—certainly exist in America, they never 
have been as traditional and accepted 
a part of life as in Europe. But in re- 
cent years a greater and greater propor- 
tion of the rapidly expanding middle 
and upper strata of our society has 
been becoming a “leisure class.” This 
phenomenon is not exactly tangible, be- 
cause it is more of a feeling, a mood 
which is becoming more and more per- 
vasive. 

This mood seems to have taken pos- 
session of large numbers of young peo- 
ple, especially those just out of, or not 
long out of college. Young engineering 
graduates may be less victimized by 
this fever than other college graduates. 
But the methods being used by some 
engineer-employers to attract young 
graduates certainly indicate that fringe 
benefits, shorter hours, and emphasis 
on leisure are telling inducements, and 
that a higher premium is being placed 
on the illusory thing we call security 
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than ever has been placed on it by any 
previous generation of young Ameri- 
cans. 

I am not one who decries the high 
starting salaries for young engineers. 
I do think some serious inequities are 
to be found a few grades up the line 
from the beginning salaries. But the 
way to cure that is to get these grades 
adjusted upward, not the beginning sal- 
aries adjusted downward. 

Nevertheless I definitely believe that 
a young engineer makes a serious mis- 
take when he allows salary, fringe ben- 
efits, and promised security to domi- 
nate his choice. As important as these 
factors are to a young engineer and his 
family, he should in my judgment give 
great weight to the question of wheth- 
er the job is one he is going to enjoy 
day after day, week after week. And 
especially, will the job lead eventually 
to whatever it is he wants? 


Preoccupation with security 


Frankly I find it a little hard to un- 
derstand present-day youth’s great pre- 
occupation with security, and I hope 
no one will interpret that to mean that 
I am finding fault with such old and 
essential virtues as thrift, planning and 
judgment in matters of long-range wel- 
fare. But where would this country be 
if the youth of other generations had 
not been daring about some of these 
things? 

What security could a young man 
offer his wife and prospective family 
as they climbed into a covered wagon 
and headed into the relatively un- 
known West? What security could be 
guaranteed by the contemporaries of 
your fathers when a man of your age 
persuaded someone to loan him enough 
money to start a shaky business in a 
shaky community during a_ shaky 
time? And remember that many such 
enterprises began without benefit of 
such risk removers as are now com- 


monplace—insurance, fire protection, 


flood control, public liability and prop- 
erty damage coverages—and in the face 
of lawlessness and a host of other haz- 
ards to which we are not exposed. 

An inexorable fact of nature is that 
man progressively grows more conserv- 
ative with age. If he is not daring in 
youth, if he is not then willing to take 
reasonable risks, the chances are he 
never can. 


Incentive needed 


It may be that circumstances, rather 
than men, have changed. But it sad- 
dens me a little to see people, especially 
young people, so satiated with the by- 
products of prosperity that the incen- 
tive of material possessions is lessening. 
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Money has seldom made people happy, 
but it has always been a pretty good 
incentive for production. A man with 
ten million dollars is no happier than 
a man with nine million. But not hav- 
ing much money frequently has been a 
wholesome influence in men’s lives. 

Our high standard of living, together 
with our modern credit techniques, 
makes it possible for young families to 
have many of the material satisfactions 
of life at a much earlier age than ever 
before. I do not deplore that per se, 
of course, but it does seem to be re- 
moving one of the dominant incentives 
for hard work and heightening the 
clamor for more leisure. 

We can never have too much leisure 
time if we use this leisure for good pur- 
poses. It appears to me, though, that 
too many young people are quite con- 
tent to devote nearly all their leisure 
to comforts, physical satisfactions, and 
an aimless waste of time. Inevitably, 
as has been demonstrated over and 
over, this can lead only to stultification 
and utter boredom. In such instances 
unhappiness follows, and the potential 
of one of God’s lives is lost. 


Satisfaction through accomplishment 


It is trite indeed to say that busy 
people are useful people or happy peo- 
ple. But no one can deny this truth. 
Sometimes we confuse a frantic person 
with a busy person, and there is a great 
difference. But on the whole, nothing 
seems to satisfy man’s inner longings 
so much as the satisfactory accomplish- 
ments derived from useful activity. 

Because we have so much leisure 
time after our forty-hour work week, 
it is vitally important, I believe, that 
we do not use it carelessly. True, some 
of us engage in active recreation: some 
of us play golf, or hunt or fish, or 
even work in the yard or in a shop. 
But I am afraid many of us spend 
most of our free time “being enter- 
tained,” or trying to be. We spend 
it in front of television, or in movies, 
or simply in idle conversation. And 
still we are not satisfied. We are too 
much preoccupied with obsessive seek- 
ing after diversion, novelty, or gratifi- 
cation. 

Man, as everyone knows, did not 
discover that he possessed a soul until 
he had a reasonably full stomach. Only 
then was he sufficiently free from the 
mundane necessity of scratching out a 
living to permit himself to turn some 
of his thoughts and efforts toward 
what we loosely call “culture.” 

Our stomachs, like the Romans’, are 
too full. Plenty has made many of us 
fat, lazy, complacent, mentally impen- 
etrable, bored, blasé, and sophisticated. 


Our heritage of leisure 


As I get older I almost mourn the 
decreased leisure which I have already 
experienced personally. Each of us 
would do well to recognize our in- 
creased and increasing leisure for what 
it is—a blessing, a boon and a heritage 
from billions of people through thou- 
sands of years yearning to make them- 
selves and their loved ones just a little 
more comfortable during their own 
brief stay on earth. Thus it deserves 
to be accepted with a little more sense 
of responsibility, if not, indeed, with 
more reverence. 

I don’t mean to imply, of course, 
that no one in the so-called “middle” 
and “upper middle” classes works hard. 
Many work too hard, as is well known. 
The American Management Associa- 
tion and the editors of Fortune agree 
that the work week of the average ex- 
ecutive, for example, is at least 48 hours 
long. I would have guessed it to be 
even longer. 

And finally, now that you are soon 
to become engineers in the practicing 
sense, and at a time when there is, as 
you so well know, a critical shortage of 
engineers, you more than any other 
body of young men need to get the 
most out of your leisure time. You 
need to do this for your country as 
well as for yourself and for your fam- 
ily. 

All sorts of devices are being em- 
ployed and considered by industry in 
its efforts to stretch the supply of engi- 
neers and scientists. Women éollege 
graduates, for example, are being used 
to serve as engineering assistants, tak- 
ing over from the engineers much of 
the mathematical and other semi-tech- 
nical work connected with design and 
development engineering. In many in- 
stances clerical aids of one sort or 
another are being supplied to engineers 
so that they will not have to spend so 
much time writing papers and reports 
that these aids might handle. 

You would do well to start training 
yourself now to save all the time you 
can during your working hours and 
use all the time you can during your 
leisure hours for improving yourself. 
If, for example, during your leisure 
hours you could improve your facility 
for writing, improve your speed, learn 
to dictate, that would prove most help- 
ful and would be noticed rather 
quickly by your superiors. 

You young men are no more guilty 
of abusing our “leisure heritage” than 
any of the rest of us. But, being young 
men, your heritage is a bit richer. We 
shouldn’t be satisfied just to inherit 

this privilege—we should try to earn it. 
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NEW 
COLOMBIAN 
RAILROAD 


will connect capital 


with Atlantic Ocean 


ELMER B. ISAAK, M. ASCE 


Vice President, Madigan-Hyland South American Corporation, 
New York, N. Y. 


FIG. 1. Atlantic Railroad, now under construc- 
tion, will supply vital link between Bogota, 
capital city of Colombia, and Atlantic Ocean. 
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railroad building is 
generally viewed as a part of the pio- 
neering past, but in Colombia, South 
America, a 400-mile link is being 
pushed which will result in the first rail 
connection between the Atlantic and 
Pacific oceans in the northern half of 
the continent. Tying in with the exist- 
ing Pacific Railroad in the western part 
of Colombia, the new “Atlantic Rail- 
road” will unify the entire rail net- 
work of the country and provide a di- 
rect route from the interior to the 
Atlantic coast. See Fig. 1. 

A nation physically divided by three 
towering ranges of the Andes, Colom- 
bia has long suffered from an acute 
lack of transportation. Present shipping 
routes between Caribbean ports and 
Bogota, the capital and largest city, de- 
pend principally on the unpredictable 
Magdalena River for a distance of 475 
miles to Puerto Salgar. Delays of sev- 
eral weeks are not uncommon when 
the river level is low. At Salgar the 
cargo must be transferred either to rail 
or truck for the mountain haul up to 
the 8,600-ft elevation of the capital. 

The new line will provide an unin- 
terrupted rail haul of 585 miles from 
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the port of Santa Marta to Bogota. 
This route will utilize 59 miles of ex- 
isting railroad running inland from the 
port, as well as 125 miles of present 
line between Puerto Salgar and Bogota. 

Following the valley of the Magda- 
lena River for most of its route, the 
new Atlantic Railroad will also make 
possible railroad access from the in- 
terior to the Pacific by connecting with 
existing lines passing through Medellin 
and Cali, two of the most important 
industrial centers of the country. Di- 
rect connection will also be made with 
a branch line, heretofore isolated, run- 
ning between the Magdalena River at 
Puerto Wilches and Bucaramanga, 
commercial and industrial center of an 
important coffee growing region near 
the border of Venezuela. 

Integrally related to the through rail 
operation will be a new 36-mile high- 
way now under construction to connect 
the port of Barranquilla with the rail- 
road. Since Barranquilla is the most 
important of Colombia’s Caribbean 
seaports, the railroad plans to run a 
fleet of tractor-trailer trucks for the 
transfer of freight to a terminal at 
Cienaga, a point on the existing rail 


line about 20 miles south of Santa 
Marta. This highway connection will 
also involve the operation of a ferry 
crossing of the Magdalena River at 
Barranquilla. 

The real importance of this project 
to the economy of the nation can read- 
ily be seen. It will provide a direct con- 
nection between the interior and the 
Atlantic coast. It will unify Colom- 
bia’s disconnected railroad system, ty- 
ing all significant parts together and 
providing direct transportation between 
the nation’s leading population centers, 
heretofore not directly accessible to 
each other except by air or tortuous 
mountain roads. It will facilitate the 
use of the Atlantic ports, gateways for 
trade with the eastern United States 
and Europe, and eliminate the present 
costly practice of shipping cargo 
through the Panama Canal to the Pa- 
cific port of Buenaventura, an expedi- 
ent frequently used to avoid the un- 
certainties of the Magdalena River. 

Dollar funds for the project are being 
advanced by the International Bank for 
Reconstruction and Development, and 
local funds are furnished by the Co- 
lombian Government. The national 
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One of two largest bridges on Colombia's Atlantic Railroad crosses 
Magdalena River at Puerto Salgar, carrying one rail line and one high- 
way lane. In view of approach structures, note that supports for highway 


lane appear in front of high, narrow rail line. 


Ministry of Public Works is charged 
with responsibility for the construc- 
tion, but when completed the line will 
be operated as part of the National 
Railroads of Colombia, a semi-autono- 
mous enterprise. 

The World Bank funds come from 
two separate loans totaling $40,900,- 
000. Originally the project extended 
from the interior to a river terminal 
called Gamarra, and it was intended 
to transfer the cargo to and from river 
boats at this point, since the Magda- 
lena is fully navigable from there on 
all year round. The scope of the proj- 
ect was reopened by the government 
after construction started, and eco- 
nomic studies by Madigan-Hyland 
South American Corporation of New 
York, consulting engineers to the 
Ministry of Public Works, showed 
that better results could be achieved 
by extending the project to the Carib- 
bean coast. The World Bank subse- 
quently granted a second loan, and 
the extension of the line to Santa 
Marta was assured. 

Under the agreements with the In- 
ternational Bank, the Colombian Gov- 
ernment will furnish: all local cur- 
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rency required for the project. This 
will constitute something more than 
half the total cost, so that the value 
of the entire project will be between 
90 and 100 million U.S. dollars. 

From the outset of the construc- 
tion early in 1958, emphasis was 
placed on the development of local 
contractors to handle the earthmoving, 
drainage, and virtually all other phases 
of the work except bridge construc- 
tion. Since this was contrary to the 
previous practice on large projects in 
the country, which had relied heavily 
on foreign contractors, new organiza- 
tions had to be formed and encour- 
aged, with the guidance of the con- 
sulting engineers to whom the Min- 
istry and the World Bank looked for 
over-all supervision. Special purchas- 
ing arrangements were set up to pro- 
vide the contracting firms with equip- 
ment, and the construction contracts 
were originally negotiated on a cost- 
plus-a-fee basis. After an extended 
breaking-in period of nearly two years, 
all contracts were converted to unit 
prices. 

Line location was handled almost 
entirely by Colombia engineers and 


surveyors, under the guidance of the 
consultants. Aerial photography was 
used to prepare topographical maps by 
Lockwood, Kessler and Bartlett, and 
from these maps the preliminary line 
was selected. On the original stretch, 
more accurate topography for the final 
location was secured by ground sur- 
vey. On the extension, ground-con- 
trolled photogrammetry was used to 
determine the final line, with only 
minor modifications and staking out 
performed by ground survey crews. 

Since the Magdalena River Valley 
traversed by the Atlantic Railroad con- 
sists principally of flat and rolling ter- 
rain, high standards for line and grade 
were established by the Ministry of 
Public Works. Maximum grade is 
one-half of one percent and minimum 
radius of curvature is 1,650 ft. 

In keeping with all other railroad 
lines in Columbia, there will be a 
single track and the gage is 3 ft. Rail 
weight is 75 Ib per yd. These stand- 
ards may appear surprising to some 
United States engineers, but this type 
of track is ample to carry the antici- 
pated volume of traffic and will result 
in substantial savings in construction 
cost. 

Total earthwork for the project is 
estimated at 34,000,000 cu yd, of 
which approximately 70 percent had 
been moved through February 1957. 
Although there is no mountain ter- 
rain, cuts up to 100 ft have been 
encountered. In some of the larger 
cuts clayey materials have caused con- 
siderable difficulty with slides, and 
special measures are necessary to cor- 
rect the situation. Where the clay un- 
derlies sandy material it has been 
necessary to flatten the slopes to ap- 
proximately 1 vertical on 2 horizontal 
because the weight of the sandy out- 
crops causes undermining of the softer 
strata when moisture is present. 

On the other hand, where sandy 
material lies below a layer of clay, a 
steeper slope can be used at the lower 
levels, thereby saving considerable 
yardage. In many locations it has been 
found that the steeper slopes, up to 
about 1 vertical on ¥% horizontal, fre- 
quently stand up better than flatter 
slopes where the material is such that 
slipping does not occur. With the 
steeper slope, there is less chance for 
erosion and less disturbance of the 
original soil conditions. In a number of 
cuts subsurface drains or intercepting 
ditches are being constructed. Another 
useful measure in doubtful cut loca- 
tions is the widening of the base be- 
yond the standard 7 m (23 ft). 

The varied soil conditions found 
over the length of the project point 
up the importance of analyses from 
the viewpoint of soils engineering. A 
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fully equipped soils laboratory has 
been established at a central point on 
the work, and an attempt is being 
made to anticipate subsurface condi- 
tions as much as possible. Two exten- 
sive reports have been prepared by spe- 
cial soils consultants—Goodkind and 
O’Dea of Hamden, Conn., and Rock- 
well Smith, Roadway Research Engi- 
neer, Association of Amer. Railroads. 

The most difficult problems to over- 
come in creating the roadbed have 
been in areas of several very extensive 
swamps, with depths ranging up to 
74 ft. Because of the limitations of 
available equipment and time, the 
principal approach has been simply to 
pile on the fill in lifts, relying on the 
repeated passage of heavy equipment 
to secure compaction. Berms have 
been recommended by the soils engi- 
neer in a number of swamp locations. 
Some of these swampy areas are still 
giving trouble, and studies are now 
going on to determine whether sand 
drains would be the most economical 
solution in the long run. 

Numerous rivers and streams flow- 
ing into the Magdalena River from 
both sides have made necessary the 
construction of over 80 bridges. The 
two largest of these cross the Magda- 
lena, one between Puerto Salgar and 
La Dorada to connect the Atlantic 
Railroad with the line to Bogota, and 
the other at Puerto Berrio to bring the 
line from the western bank to the 
eastern bank of the river. Two other 
bridges cross major navigable streams, 
the Nare and Sogamoso Rivers. 


The four major bridges are under 
construction by two German contrac- 
tors, Hein Lehmann & Co. and GHH 
MAN. All four bridges were origi- 
nally designed with 250-ft steel 
through trusses, but on request of the 
navigation interests, the government 
decided to substitute one 500-ft span 
for two 250-ft spans for the Puerto 
Berrio Bridge. 

The principal problems involved in 
constructing the Magdalena River 
bridges arise from the swiftness of the 
current and the changes that can oc- 
cur in river conditions within a very 
short space of time. Steel sheetpile cof- 
ferdams are being used at all the river 
piers, and these require protection 
against erosion—secured by placing 
riprap around the bases. During the 
period of construction at the Sogamoso 
River, changes in the river level 
amounting to 6 ft have occurred 
within 24 hours. The north span of 
this bridge has been constructed on 
the bank, which is at such a height 
that it is above the tops of the piers. 
This span will be pushed into position 
on the piers with the aid of falsework 
supported on barges. The south span 
will be erected in place by using false- 
work pile bents erected in the river. 

The two Magdalena River crossings 
will carry a single highway lane in 
addition to the railroad track. This 
arrangement resulted in an interesting 
problem in design, since the lighter 
loading of the highway lane required 
a lighter truss on its side than on the 
railroad side. For the sake of appear- 


In total length of about 400 miles of new railroad construction, some difficult soil con- 
ditions have been encountered, among them wet cuts, one of which is pictured. 
Although there is no mountain terrain, cuts range up to 100 ft, and total excavation 


is about 34 million cu yd. 


ance and symmetry, the dimensions of 
the two trusses must be the same, 
but the weights of the members are 
distinctly different. 

For all the other crossings, a stand- 
ard design has been adopted based on 
a 50-ft steel-beam span resting on con- 
crete-filled 18-in. steel pile bents with 
concrete caps. As many units as nec- 
essary are used at each crossing, the 
number varying from 2 to 15. All 
these bridges are under contract to a 
single French firm, Enterprises Metro- 
politaines et Coloniales. Eleven of 
these crossings, located between La 
Dorada and the Nare River, are virtu- 
ally completed. A second group of 
eleven is under way to the north and 
south of Barrancabermeja, and the re- 

mainder have recently been awarded. 

Laying of track has been delayed 
because the bridges were not ready, 
but rails and ties have been placed for 
a stretch of 24 miles south from 
Puerto Berrio, where no bridges oc- 
eur. Track laying has also been 
started northward from La Dorada, 
and will progress as groups of bridges 
are completed. 

More critical than track laying at 
the present time is the production of 
adequate quantities of ballast. Two 
contracts were let early this year for 
the stockpiling of ballast at two large 
gravel deposits, but numerous difficul- 
ties, including the inexperience of the 
contractors, have made the results 
disappointing so far. A plan is now 
being formulated to increase the pro- 
duction of ballast by procuring addi- 
tional screening and crushing equip- 
ment and securing personnel capable 
of operating it. 

Ties are of untreated native hard- 
wood, felled and hewn largely by 
hand methods. Contracts are made 
with various independent producers, 
who organize timber gangs in local 
areas. For many months a crisis ex- 
isted in the procurement of ties, but 
positive action on the part of the Na- 
tional Railroads, which are handling 
this phase of the work, has finally 
produced results. Ties are now com- 
ing in at the rate of about 40,000 

per month, and it is hoped that the 
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target of 60,000 to 70,000 ties monthly 
will soon be reached. 

Contracts for the 75-lb rails were 
placed after international competitive 
bidding, with 17,500 metric tons com- 
ing from the United States and 32,- 
500 metric tons from Belgium and 
France. 

In the four years that have passed 
since construction of the Atlantic 
Railroad began, the engineers have 
learned to cope with a good many sit- 
uations having very little to do with 
engineering. To satisfy the World 
Bank on the merits of the loans, it was 
necessary for the consultants to play a 
leading role in revamping the entire 
organizational structure of the Na- 
tional Railroads, which until two years 
ago were operated as a directly con- 
trolled government enterprise. The 
present setup is patterned somewhat 
on that of the “authorities” now uti- 
lized so widely in the United States 
to operate revenue-producing facilities. 
The responsibility rests with a board 
of directors nominated for the most 
part by representative business, indus- 
trial, banking, and agricultural or- 
ganizations. 

With both the Ministry of Public 
Works and the National Railroads in 
the picture, with the World Bank fur- 
nishing the dollars and making cer- 
tain policy requirements, and with the 
National Government supplying the 
pesos, the situation at times was 
something less than clear, particu- 
larly as regards funds, accounting, 
and purchasing arrangements. To es- 
tablish the responsibilities of the vari- 
ous agencies, an administrative plan 
was drafted by the consultants, and 
after considerable discussion and _ re- 
vision by the parties concerned, was 
adopted and is operating successfully. 

The attempt to develop Colombian 
contracting organizations has had 
gratifying results in many respects, 
but has not been without its rough 
spots. Most of the contractors have 
shown initiative and intelligence in or- 
ganizing the work, and some have 
produced outstanding results in mov- 
ing dirt. Their biggest failing has 
been insufficient attention to equip- 
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ment maintenance, which frequently 
causes the loss of half the available 
working hours in a month due to 
breakdowns. 

The three contractors who originally 
started the job, including one Ameri- 
can firm, dropped out after complet- 
ing their original contracts, but they 
have been replaced by others who 
have carried on. Because there are no 
large organizations with their own 
equipment in Colombia, the line con- 
struction is now divided among ten 
different contracting organizations. 

Another pioneering phase of the 
project was the establishment of the 
role of the supervising engineers as 
technical representatives of the owner. 
Construction work in South America 
has traditionally been organized on 
the European system, under which the 
contractor is also the engineer. The 
government or owner exercises con- 
trol over the work through a so-called 
“interventor,” who is generally an ad- 
ministrator or overseer but in no 
sense a consulting or supervising en- 
gineer. The North American concept 
of separating engineering from con- 
tracting was therefore a foreign idea, 
but it has gradually received greater 
and greater acceptance .and under- 
standing from the Colombian officials 
in charge. 

With the earthwork phase of the 
project nearing its final stages and the 
bridges well under way, concentrated 
attention is now being given to those 
many phases of the work necessary 
to produce an operating railroad. Pro- 
curement of track materials occupies 
the center of attention at the mo- 
ment, so that track laying can pro- 
ceed without interruption as soon as 
substantial stretches of the roadbed are 
ready. 

Now in the active planning stage 
are operating facilities such as sta- 
tions, yards, freight houses, fueling 
stations for the diesel locomotives to 
be used, and other auxiliary facilities. 
A major project still to be under- 
taken is the rehabilitation of the ex- 
isting 59-mile rail line south of 
Santa Marta, which must be brought 
up to Atlantic Railroad standards. 


More than eighty bridges are required on new rail line. 
Standard units have been designed for all of these by 
Madigan-Hyland. Four largest bridges include total of 
ten 250-ft steel through trusses on concrete piers (sim- 
ilar to that shown in composite view at far left) and 
one 500-ft span. Smaller structures, exemplified by 
crossing at left, are made up of 50-ft steel beams on 
pile bents. Piles are 18-in. steel pipe, filled and capped 
with concrete. 


Major improvement of the moun- 
tain line from Puerto Salgar to Bo- 
gota must be left to the future, but 
some of the worst spots will be cor- 
rected and passing tracks will be 
lengthened. It is contemplated that the 
trains of 50 to 60 cars which will 
travel over the Atlantic Railroad will 
be broken into five or six parts for 
the last leg of the haul, which in 
some places has grades up to 4 per- 
cent. 

The Atlantic Railroad will not be 
fully completed for at least two years, 
but the benefits will not have to await 
its final completion. The stretch from 
Puerto Salgar to Puerto Berrio, in- 
cluding the Magdalena River bridge 
at La Dorada, should be ready for 
use some time in 1957. This will 
make possible the first through con- 
nection between Colombia’s two larg- 
est cities, Bogota and Medellin. This 
connection alone will be of enormous 
significance, and every effort is being 
made to push the opening of this vital 
link. 

A second useful part will be that 
between Barrancabermeja, Colombia’s 
oil center, and the existing railroad 
from Puerto Wilches to Bucaramanga. 
A worthwhile traffic volume on this 
route is assured, and therefore the 
five bridges in this section are being 
given priority. 

The real opening up of the vast 
area that is Colombia will only come, 
however, when the golden spike is 
driven to signify the final completion 
of the Atlantic Railroad. On that day 
the route to a nation’s heart will at 
last be opened to the world. Four 
hundred and twenty years ago an ad- 
venturous group of 800 Spaniards set 
out along this route, and after four 
tortured months a ragged band of 174 
survivors arrived at the Sabana de 
Santa Fe, site of modern Bogota. To- 
day the trip by river and rail can be 
made in eight days if all goes well, 
but it may require a month or more 
when navigation delays occur. Tomor- 
row the Atlantic Railroad will carry 
swift diesel passenger cars between the 
capital and the sea in 24 hours, and 
will offer cargo service in 48 hours. 
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Sludge gas utilization, and construction 


Miami high-rate 


E. SHERMAN CHASE 
JOHN S. BETHEL, Jr. 
Members ASCE 


Partners, Metcalf & Eddy, Engineers, 
Boston, Mass. 


In Part I of this two-part article, the au- 
thors outlined the elements of Miami‘s 
new 25-million-dollar sewerage system 
and its high-rate activated sludge treat- 
ment plant on Virginia Key, connected 
with the city by a 72-in. pipeline 2% 
miles long under Biscayne Bay. In this 
second part they tell how the sludge 
is concentrated, digested, washed, dried 
and burned; how digester gas is used to 
make electric power for plant operation; 
how plant and ocean outfall were built. 


(Vol. p. 322) 44 


4 
; 


activated sludge plant in operation 


Waste sludge flows by gravity from 
the distribution box at the aeration 
tanks to one of two circular concen- 
tration tanks operating in parallel. It 
is estimated that the solids content of 
the waste sludge entering the concen- 
tration tanks will be approximately 0.3 
percent, and that the solids content of 
the sludge after concentration will be 
5 percent. The two circular concentra- 
tion tanks provide 100 sq ft of surface 
area per million gallons of plant ca- 
pacity. The overflow rate at the maxi- 
mum wasting rate anticipated, namely 
8 percent, will be 790 gal per sq ft 
per day. 

A scum removal device is provided 
on each tank to remove any scum or 
floating solids. Scum is discharged to 
outside manholes in which telescoping 
valves are installed to regulate the rate 
of sludge removal. The combined sludge 


and scum is pumped to the sludge di- 
gestion tanks by two plunger pumps 
in the pumping station of the sludge 
concentration tanks. The pumps will 
be controlled either manually or auto- 
matically by high- and low-level elec- 
trodes in the outside manholes. 

In this pumping station are also in- 
stalled three centrifugal pumps which 
move sewage from the plumbing sys- 
tems of all the plant buildings, over- 
flow from the concentration tanks, 
overflow from the elutriation tanks, 
and supernatant from the digestion 
tanks. The sewage and overflows thus 
pumped are discharged into the distri- 
bution box at the aeration tanks for 
return to the unaerated sewage. See the 
flow chart, Fig. 1. 

Sludge digestion tanks, to which the 
concentrated sludge is pumped, are 
four in number. They have shallow 


High-rate sewage treatment plant at north end of Virginia Key is designed to handle 
47 mgd from Miami, Fla. This 9-million-dollar plant went into operation in September 
1956. Sewage enters at left through pipeline 2%, miles long under Biscayne Bay and 
effluent is discharged through ocean outfall leading from plant at right. 
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cone bottoms, each tank being 105 ft 
in diameter with a side-water depth of 
25 ft 10% in. and a cone depth of 3.0 
ft. These tanks have a capacity of 3.3 
cfe (cu ft per capita), or 203 cu ft 
per lb of dry raw solids, a capacity that 
is ample for this treatment process. 

Although all four of these tanks are 
equipped with floating covers and have 
similar piping, it is intended that two 
of them be used as primary digestion 
tanks and two as secondary digestion 
tanks. Digested sludge will be trans- 
ferred from the primary to the secon- 
dary tanks for storage before transfer 
to the elutriation tanks. Provisions are 
made in each tank to discharge incom- 
ing sludge to either of two points, to 
withdraw supernatant from four lev- 
els, to withdraw sludge from the bot- 
tom of the cone, and to recirculate 
the tank contents through a heat ex- 
changer. Four screw-feed centrifugal 
pumps, each with a capacity of 300 
gpm, transfer the sludge between the 
various tanks and pump it to the elu- 
triation tanks. 

The sludge will be maintained at a 
temperature of 90 deg F by means of 
two external heat exchangers of 
double-tube type, each rated at a heat 
transfer rate of 970,000 Btu per hr. 
Supernatant is recirculated through 
each heat exchanger by a 350-gpm 
pump. The hot water is jacket cooling 
water from the engines in the blower 
building and is pumped to the diges- 
tion-tank control building by two 
pumps each rated at 140 gpm. 

The control building is furnished 
with a combustible gas-alarm system 
which will automatically sound a 
warning if the concentration of meth- 
ane in the building exceeds 20 to 30 
percent of the lower explosive limit of 
an air-methane mixture. 

Gas produced in the digestion proc- 
ess is used as fuel for the gas and 
dual-fuel engines in the blower build- 
ing. It is anticipated that gas produc- 
tion will approximate 9 cu ft per lb 
of volatile solids added after normal 
operation is established. Assuming 
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Miami's Sewage Treat- 
ment Plant was built 
by Paul Smith Con- 
struction Co. of Savan- 
nah, Ga. 


Nearly a million cubic yards of sand 
dredged from Biscayne Bay were needed 
to fill 65-acre area occupied by plant and 
access roads, formerly a mangrove swamp. 
Plant structures rest on piles. 


Ocean outfall of 90-in. con- 
crete pipe extends from 
plant toward center fore- 
ground and ends about a 
mile from shore in 20 ft of 
water. Miami is at far right 
across Biscayne Bay. Out- 
fall was built by Diamond 
Construction Co. of Savan- 
nah, Ga., for $1,677,461. 


re 


that the volatile-solids content of the 
raw solids is 70 percent, then the pro- 
duction will be 12.85 cu ft per lb of 
raw solids added, or 290,000 cu ft of 
gas daily. 

Gas is maintained under a pressure 
of 5 in. of water by the floating cov- 
ers. Each digestion tank is provided 
with a separate meter to measure the 
gas produced in it. Two centrifugal 
boosters raise the gas pressure to 30 
\in. for use in the engines. Excess gas 
beyond the requirements of the en- 
gines is compressed by two positive- 
displacement compressors to 40 psig 
and stored in a gas holder of 32-ft 
diameter having a volume of 17,150 
cu ft. If gas production is less than 
required, gas will be returned to the 
system from the gas holder through 
pressure-reducing valves. Excess gas 
beyond what can be used or stored 
will be wasted through two waste-gas 
burners. 

Sludge elutriation facilities and 
processes are as follows. Under nor- 
mal operating procedure, digested 
sludge will be washed with plant ef- 
fluent before dewatering on the vac- 
uum filters. The procedure will be to 
draw sludge from the digestion tanks 
into a sludge storage tank located in 
the basement of the dewatering build- 
ing. The rate of withdrawal into the 
sludge storage tank will be controlled 
by a hydraulically operated plug valve 
and timing device. Sludge will be 
pumped continuously from this tank 
into the first-stage mixing tank, where 
it will be mixed with overflow from 
the second-stage elutriation settling 
tank. This pumping will be done by a 
single-piston, variable-speed plunger 
pump, the capacity of which can be 
varied between 60 and 175 gpm. The 
mixture will flow to the first-stage elu- 
triation settling tank, in which the 
partially washed sludge will be allowed 
to settle. The overflow from this tank 
will be discharged to the sewer lead- 
ing to the overflow sump at the pump- 
ing station of the sludge concentra- 
tion tanks. 

The sludge will next be pumped by 
a similar pump to the second-stage 
mixing tank, where it will be mixed 
with fresh final plant effluent. This 
mixture will then flow to the second- 
stage elutriation settling tank, where 
the completely washed sludge will be 
allowed to settle. The overflow from 
this tank will flow to the first-stage 
mixing tank. The sludge will be 
pumped to the sludge elevators in the 
dewatering building by a third simi- 
lar pump. 

Piping has also been provided to op- 
erate the elutriation process as two 
parallel single-stage operations or to 
wash the sludge after primary diges- 
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tion, returning the washed sludge to 
the secondary digestion tanks for com- 
paction and storage, and rewashing 
the sludge from the secondary diges- 
tion tanks before dewatering. It is an- 
ticipated that 4.5 gal of final plant 
effluent will be used to wash each gal- 
lon of digested sludge. 

Sludge dewatering follows elutria- 
tion and is carried out on four coiled- 
spring vacuum filters 10 ft in diam- 
eter and 10 ft long. Each vacuum fil- 
ter is provided with its own sludge 
conditioning tank and sludge elevator. 
Sludge from the second elutriation 
settling tank will be pumped to the 
sludge elevators, which will elevate it 
to the sludge conditioning tanks. In 
these tanks, a conditioning chemical 
will be added to facilitate filtration— 
either a ferric chloride or a ferric sul- 
fate solution. The conditioning tanks 
have a capacity of 200 gal and provide 
a detention period of about 3 min for 
a sludge with 5-percent solids. It is 
anticipated that about 5 percent of fer- 
ric chloride and no lime must be 
added to a sludge that has been elu- 
triated at a 4.5 to 1 ratio to produce 
a filterable sludge that will filter at a 
rate of about 4 psf per hour. How- 
ever, the filters have been designed on 
the basis of 2.5 psf per hour, thus 
providing a factor of safety. 

Each filter has 300 sq ft of filter 
area. On the basis of a 2.5-lb loading, 
the average operating time at the end 
of the design period, using three fil- 
ters, will be 17.6 hours for a five-day 
week. Two vacuum pumps, each with 
a capacity of about 1,630 cfm, provide 
a vacuum of 12 to 15 in. of mercury 
against a shutoff vacuum head. Fil- 
trate will flow to four individual fil- 
trate receivers, each with a capacity of 
approximately 325 gal, from which it 
will be pumped by four filtrate pumps, 
each rated at 75 gpm. Filtrate will be 
returned to the elutriation tanks. 

The sludge cake will be discharged 
from the filters onto belt conveyors, 
one 18-in. troughed belt serving two 
filters. These two belts will discharge 
to a 24-in. cross-belt conveyor, which 
will in turn discharge to the main 
24-in. conveyor leading to the sludge 
drier building. 

Conditioning chemicals are stored 
in a room on the first floor of the 
dewatering building and will be 
dropped through a wooden chute into 
a 350-gal mixing tank equipped with 
air agitation. The mixing-tank con- 
tents will be transferred into a 1,500- 
gal storage tank, from which it will 
be pumped by two 10-gpm pumps to 
an overhead constant-head tank. The 
solution will then be conducted to 
feeders located at each sludge-condi- 
tioning tank. All equipment and pip- 


ing in contact with conditioning 
chemicals are lined with hard rubber 
or its equivalent. 

Before the 24-in. belt conveyor en- 
ters the sludge drier building, provi- 
sion is made to permit the discharge 
of dewatered sludge cake from this 
conveyor either to trucks or to a stock- 
pile. 

Two sludge incinerators of the 
“flash-drier” type are provided, each 
with an evaporative capacity of 6,500 
lb of water per hour when drying 
sludge to produce fertilizer. If it is 
assumed that the dewatered sludge 
contains 75 percent water, and that the 
dried sludge contains 8 percent water, 
then each furnace will handle 10,500 
lb of wet cake per hour when produc- 
ing fertilizer, and 9,300 lb of cake per 
hour when burning to ash. This is 
equivalent to 3,150 lb and 2,800 lb of 
dry solids per hour respectively. Three 
filters could produce this cake at a 
loading of 3.5 lb and 3.1 psf per hour, 
respectively, or two filters could pro- 
duce it when operating at 5.2 lb and 
4.7 psf per hour. 

At this time the incinerators are 
equipped to burn sludge to ash only. 
However, fertilizer can be produced 
if and when coolers, pelletizing equip- 
ment, grinding equipment, conveyor 
systems, and storage bins are installed. 

Under normal operation, dewatered 
sludge will be diverted onto one of 
two slow-moving cross-belts inside 
the sludge drier building, with one 
cross-belt feeding each furnace. The 
sludge will be weighed and dis- 
charged into a mixer, where it will 
be mixed with a portion of dried 
sludge. The mixture will be dis- 
charged into a duct into which hot 
furnace gases will also be discharged, 
and will next pass through a cage 
mill in which the water will be re- 
moved. The dry sludge and moisture- 
laden gases will next pass through a 
cyclone separator, the gases being 
drawn off through an overhead duct 
by means of a vapor fan. The dry 
sludge will be withdrawn from the 
bottom of the cyclone separator and 
will be divided, part returning to the 
mixer and part being carried by screw 
conveyors to the furnace to serve as 
fuel for the combustion process. The 
vapor-laden gases will pass through a 
deodorizing unit in the furnace, which 
will also act as a combustion-air pre- 
heater, and will then be discharged, 
through an induced-draft fan, into 
the stack, which is 125 ft high. 

Oil will be used as auxiliary fuel 
for the furnaces because all the gas 
generated in the sludge digestion 
tanks is required for the blower en- 
gines. 


Ash will be discharged from the 
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furnace into a wet sump from which 
it will be pumped periodically to ash 
lagoons. The clear overflow from the 
ash lagoons will flow into the man- 
grove swamp west of the plant site. 

Metering is provided for through- 
out the plant. The various metering 
systems are pneumatically operated 
and include transmitters, summation 
units, log units, ratio units, and re- 
ceivers which record, indicate, and to- 
talize the data secured. Receivers are 
mounted at various points throughout 
the plant to facilitate operation. 

Fresh city water is supplied to the 
plant for sanitary needs and for make- 
up water in air conditioning units and 
for engine cooling. This water comes 
from a 12-in. main in the Rick- 
enbacker Causeway which serves Key 
Biscayne. Flow in this main is con- 
trolled by altitude valves on the main- 
land which close when heavy use of 
water on Key Biscayne causes the 
pressure in the pipe to drop below 50 
psig. Consequently the supply of wa- 
ter to Virginia Key is uncertain. More- 
over it is possible that the pipe in the 
causeway might be damaged by a 
hurricane. Fer these reasons storage 
for 100,000 gal of fresh water has 
been provided at the treatment plant 
in an elevated tank. 

Four other water systems have been 
provided—low-pressure flushing wa- 
ter, chlorine-injector water, high-pres- 
sure flushing water, and extra-high- 
pressure flushing water. 

The low-pressure flushing water and 
chlorine injector water systems use 
chlorinated final plant effluent, which 
is strained through a 16-in. manually 
cleaned strainer with 3-in. openings. 
Chlorine solution can be added to the 
pump suction for slime control. 

Four low-pressure pumps can fur- 
nish low-pressure flushing water to 
the ash-handling system in the sludge- 
drier building, to the elutriation tanks, 
and to the foam-control system on 
the aeration tanks. A self-cleaning 
strainer with \%e-in. openings is used 
on the foam-control system. Pumps 
are manually controlled. Two pumps 
furnish water to the chlorinator injec- 
tors. 

The high-pressure and extra-high- 
pressure flushing water systems re- 
quire large quantities of water daily 
for cleaning, maintenance, and opera- 
tion of the plant. Equipment uses in- 
clude vacuum filter sprays, gas com- 
pressor cooling, diffuser-tube wash- 
ing, pump seals, and irrigation of 
the grounds. To satisfy these require- 
ments, a part of the plant effluent 
can receive additional treatment to 
improve its quality for use as high- 
pressure flushing water. 

Plant effluent withdrawn from the 
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plant outfall will pass through a 
basket-type strainer where solids 3% in. 
and larger are removed. After strain- 
ing, the effluent can be pumped to an 
upward-flow settling tank by low-lift 
pumps. Provision is made in the pump 
suction piping for prechlorination be- 
fore chemical treatment and filtra- 
tion. 

Lime, alum, calgon, and activated 
silicate, as required, can be applied 
proportionally at the settling tank by 
positive-displacement pumps. The 
sludge from the settling tank will be 
discharged into the plant outfall. The 
effluent from the settling tank will 
flow by gravity through open-tub 
rapid sand filters where the flocculent 
traces of the coagulants will be re- 
moved. These filters will be periodi- 
cally backwashed with filtered water 
by means of wash-water pumps. After 
filtering, the water will be further 
chlorinated and stored in a 400,000- 
gal underground reservoir from which 
it will be withdrawn and pumped to 
service as needed. 

Three high-pressure pumps furnish 
water at a pressure of 70 psig for all 
high-pressure flushing purposes. A hy- 
dropneumatic system is used to main- 
tain this pressure in the high-pressure 
system. If very high pressure is re- 
quired for flushing or for operation 
of the portable jet cleaners, two boost- 
er pumps can be placed in operation 
manually. These pumps will boost the 
pressure in the high-pressure system 
to 120 psig. 

Power comes from two sources. Dur- 
ing off-peak hours, all power for gen- 
eral plant use is purchased from the 
Florida Power and Light Co. How- 
ever, during on-peak hours in the 
winter months, part or all of the plant 
load will be picked up by a 332-kw 
generator driven by a 480-hp dual- 
fuel engine in the blower building. 
The electrical load will be transferred 
from one system to the other through 
single circuits serving individual 
buildings rather than by a transfer of 
the entire plant load. Thus as many 
circuits as are required to absorb the 
generator output can be transferred to 
it. By this means, the demand on the 
power company’s line during on-peak 
hours will be reduced with a resulting 
decrease in power costs. 

The generator also serves as a 
standby unit in case of power failure. 
It has sufficient capacity to handle all 
operations except dewatering and in- 
cineration. No power circuits are pro- 
vided from it for these operations, 
although emergency lighting circuits 
are supplied to these areas. 

The Administration Building con- 
tains offices, a meter and records room, 
a lunchroom, storage room, and a 


chemical and bacteriological labora- 
tory. The laboratory is furnished with 
all the equipment required for com- 
plete sanitary, chemical, and bacterio- 


logical tests, as well as for microscopic 


work. A walk-in constant-temperature 
room is provided for work on bio- 
chemical oxygen demand. A total of 
1,450 sq ft is allocated to laboratory 
work, including the chemist’s office 
and laboratory supply storage. 

The meter and records room con- 
tains a meter panel on which all in- 
formation required for evaluating the 
operation of the plant is shown as a 
continuous record. There is storage 
space in this room for all the record 
charts removed from the recording in- 
struments throughout the plant and 
for the weekly, monthly, and annual 
operating reports prepared from these 
and other data. 

The Maintenance Building contains 
toilet and locker rooms for all plant 
operating personnel with the exception 
of those in the Administration Build- 
ing. Lunchrooms in this building are 
equipped with cabinet-type kitchens 
for warming food, preparing hot 
drinks, and for storage of employees’ 
lunches under refrigeration. 

A machine shop in this building 
takes care of maintenance needs. Lo- 
cated beside the shop is office space 
for a maintenance engineer or general 
foreman and a first-aid room. This 
building also has space for the stor- 
age of spare parts and of paints used 
in plant maintenance. It is not in- 
tended that the paint storage room be 
used as a paint shop, however, as the 
special type of construction required 
to protect it against explosion hazards 
has not been provided. 

A garage with facilities for minor 
automotive maintenance and repair 
has been included, as have gasoline 
storage and dispensing facilities. 

The grounds have been graded 
throughout and a system of drains in- 
stalled. Paved roads connect the va- 
rious areas, and areas between roads 
are planted with grass or ground 
cover. Trees and shrubs have been 
planted to give shade and a pleasing 
appearance. The drains discharge 
around the perimeter of the plant, 
and the perimeter is fenced. Lawn hy- 
drants are provided for watering 
plants and ground cover, and fire 
hydrants near the Administration and 
Maintenance Buildings. 

The Ocean Outfall consists of 1,700 
ft of 108-in. precast reinforced con- 
erete pipe extending from the plant 
to the water’s edge, and of 4,500 ft 
of 90-in. precast pipe from the shore 
to the end of the outfall in about 20 
ft of water. The last 188 ft contain 
twelve outlet ports varying in diam- 
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eter between 24 and 36 in. These out- 
lets are designed to equalize the dis- 
charges and to direct the outflowing 
effluent in a generally horizontal di- 
rection in order to secure the maxi- 
mum of dispersion. A bypass structure 
is located close to the shore with an 
emergency outlet at the shore. 

Equipment manufacturers are listed 
by contracts in Table I. 


Construction of plant and outfall 


The treatment plant is located on 
what was a mangrove swamp at the 
northerly end of Virginia Key. Man- 
grove trees were removed from the 
site, ample areas for the various struc- 
tures were excavated, and needed 
material was dredged from Biscayne 
Bay and pumped into place. The 
structures are supported on piles dri- 
ven through muck and sand to bear- 
ing on the underlying stratum, known 
as Miami Oolite. Approximately 65 
acres of swamp were filled with 640,- 
000 cu yd of sand dredged from the 
bay. An additional 325,000 cu yd for 
the access road was also dredged 
from the bay. 

Concrete for the structures was 
manufactured in a batching plant at 
one corner of the site adjacent to a 
sheetpiling dock built by the contrac- 
tor. Access to the dock by boat from 
Biscayne Bay was through a dredged 
canal originally dug for drainage but 
widened and deepened by the con- 
tractor to permit the barging of mate- 
rials and equipment to the site. The 
sections of precast reinforced concrete 
pipe used at the treatment plant, and 
for the ocean outfall, were made ad- 
jacent to the batching plant. 

Although the original mangrove 
swamp was at ocean level, and exca- 
vation for the structures had to be 
made into groundwater, the contrac- 
tor had little trouble in keeping the 
water out of the excavation. Well 
points were used extensively, supple- 
mented by trench pumps. 

The ocean part of the outfall was 
laid without undue difficulty. At 
times swells delayed pipe laying but 
no hurricanes or other serious weather 
disturbances occurred during con- 
struction. The first few hundred feet 
of pipe laid offshore were placed be- 
tween sand levees built along each 
side of the trench, which acted as 
cofferdams and also served as road- 
ways for cranes and other equipment. 
Beyond the levees the trench was dug 
and the pipe laid from barges. Divers 
were used to make underwater joints. 


Initial plant operation 

The treatment plant has been in 
operation too short a time to permit 
establishment of routine procedures 
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or the accumulation of operating data 
indicative of normal operation. For 
the first three weeks, when only the 
4th Street Pumping Station was in 
operation, the aeration tanks were by- 
passed and the sewage given sedimen- 
tation in the final settling tanks. The 
settled sewage was chlorinated and the 
sludge pumped to the digestion tanks. 

The aeration tanks were put in 
operation on October 8, 1956. At first 
considerable foaming occurred in the 
first passes but later this was brought 
under control by adjusting the solids 
content in the mixed liquor. The best 
methods for operating the aeration 
tanks are yet to be worked out. Ini- 
tial operation was somewhat handi- 
capped by the low flows, by the long 
detention periods in the force main 
across the bay, and by pumping out 
of the septic material in the existing 
sewers. Hydrogen sulfide initially 
could be detected at the aerated grit 
chamber but not at the aeration tanks. 
This condition was eliminated by 
heavy chlorination at the mainland 
pumping stations. Bulking of sludge 
in the final tanks has occurred, and 
considerable quantities of light floceu- 
lent solids have passed out in the 
effluent. However, since the first part 
of February, the plant has been oper- 
ated as a plain aeration plant prepara- 
tory to switching to high-rate aeration, 


and the bulking problem has disap- 
peared. 

Digestion of the sludge began 
promptly, but because of the unusu- 
ally high hydrogen sulfide content of 
the gas (for reasons not as yet de- 
termined) gas has not been used for 
engine operation. The quantity of gas 
per pound of volatile solids, added to 
the digesters, has only recently reached 
the amount expected, and it is antic- 
ipated that the hydrogen sulfide con- 
tent will now steadily decline. 

The usual operating bugs connected 
with starting up a new plant have 
arisen. Correction will require the 
determination of causes and applica- 
tion of remedial measures. In spite of 
these initial difficulties, the effluent in 
general has been lower in B.O.D. and 
suspended solids than anticipated. 
Bugs in equipment have been few and 
readily corrected. Sufficient sludge has 
only recently been accumulated to 
permit testing of dewatering equip- 
ment. Incinerating equipment has not 
yet been tested. 

The treatment works are operated 
under the supervision of the Miami 
Department of Water and Sewers, of 
which C. F. Wertz, M.ASCE, is Di- 
rector, and Garrett Sloan, A.M. 
ASCE, is Chief Engineer. David P. 
Backmeyer is Superintendent of the 
plant. 


TABLE |. Equipment manufacturers, by contracts 


Contract No. 1. Interceptor sewers 
Concrete pipe—Universal Concrete Pipe Co. 


Contract No. 2. N.W. 4th Street and N.E. 

9th Street Pumping Stations 

Automatically cleaned bar racks - hammer- 
mill grinders—Jeffrey Manufacturing Co. 

Sewage pumps and motors and opposed - -piston 
diesel engines—Fairbanks, Morse & Co. 

Angle gear drives—Philadelphia Gear Works, 


Inc. 
Diesel engine generator sets—Murphy Diesel 


Power distribution centers and control equip- 
ment—Cutler-Hammer, Inc. 

Venturi tubes and metering equipment—Build- 
ers-Providence, Inc. 

Sluice gates——Rodney Hunt Machine Co. 

Cone valves and gate valves—Chapman Valve 
Manufacturing Co. 

Overhead traveling cranes—Morris Wheeler & 
hoists—Harnischfeger 


Electrically operated 


rp. 
equipment—Wallace & Tiernan, 
ne. 


Contract No. 3. Bay crossing 


. Concrete pressure pipe—Price Brothers Co., 
ne. 


Contract No. 4. Virginia Key Sewage 
Treatment Plant 


— diffusion in chambers and 
aeration tanks, ran” tube-cleaning uip- 
screw-feed sludge pumps—Chicago 


Grit conveyors and ——_. sludge collectors 
and scum skimmers in final settling , con- 
veyors in Dewatering and Drier Buildings— 
Link-Belt Co. 

Equipment in concentration and elutriation 
tanks—Dorr-Oliver, Inc. 

Grit conveying equip t—P. tic Ejec- 
tors, Inc. 

Dual-fuel and spark-ignition engines and 


uetiery equipment, sewage and water pumps, 
-pressure gas boosters— Worthington 
rit and main air blowers, vacuum pumps 
for dewatering en, sewage gas meters— 
Roots-Connersville Blower Div. 

Generator—Electric Machinery Mfg. Co. 

Floating covers, gas-control equipment and 
sludge heat-exchangers—Pacific Flush Tank Co. 

Sludge filters and auxiliary equipment—Kom- 
line-Sanderson Engineering 

Sludge driers and auxiliary equipment—Com- 
bustion Engineering, Inc. 

Elevated water storage tank and gas sphere— 
Chicago Bridge and Iron Co. 

Scum ejectors and sludge pumps—Ralph B. 
Carter Co. 

Lew-pressure gas boosters—Buffalo Forge Co. 

Chlorination equipment and controls—Wallace 
& Tiernan, Inc. 

Instrumentation, recording weighing scales in 
Drier Building, rate controllers in process- 
water treatment plant—Builders-Providence, Inc. 

Power distribution centers and control equip- 
ment—General Electric Co. 

restressed concrete sludge digestion tanks— 
Preload Co., Inc. 

Reinforced concrete chimney—Custodis Con- 
struction Co., Inc. 

Sluice gates—Rodney Hunt Manufacturing Co. 

Air filters—American Air Filter Co. 

Basket strainers and automatic strainers on 
process water supply—Elliot Co. 

Combustible gas alarm system—Davis Emer- 
gency Equipment Co. 

Traveling crane—Harnischfeger Corp. 

Large gate vebventihenien Valve Manufac- 
turing Co. 

Butterfly valves—R-S Products Corp. 

Cast-iron pipe—American Cast-Iron Pipe Co. 

Plug valves—American Car & Foundry Co. 

Concrete Joint Pipe Co. 

Open rapi filters for — water— 
Graver Water Conditioning Co., 

Equipment 
rp. 


Contract No. 5. Ocean Outfall 
Concrete pipe—Lock Joint Pipe Co. 
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HENRY F. SOEHNGEN, A.M. ASCE 


rof of Civil Engineering, 


Polytechnic Institute of Brooklyn, New York, N.Y. 


Laying out true meridians in defense plants 


Orne of the interesting surveying 
problems that has developed as a result 
of the continuing defense needs of the 
country is the placing of true meridian 
lines inside of defense plants and lab- 
oratories to help in the testing of 
weapon components. The location of 
these meridian lines can tax the in- 
genuity of the professional surveyor 
and represent a challenging and re- 
freshing surveying problem. The au- 
thor has been employed on a consulting 
basis for a number of these jobs and 
believes the assignment described in this 
article is fairly indicative of the prob- 
lems involved. 

The positions of the points that had 
to be established inside the defense 
plant building are shown in Fig. 1. 
In addition to the three true north- 
south lines, two true east-west lines 
were required. The final positions of 
the points on these lines were to be 
marked on 1-in. brass plugs set flush 
with the floor. Two layouts had to be 
made—the first to give approximate lo- 
cations for the brass plugs, the second 
to accurately scribe the final true 
points on the plugs after they had been 
carefully set in place in the concrete 
floor. Because of the nature of the 
tests for which the lines would be 
utilized, a directional accuracy of +5 
sec of are was specified for the lines. 

The instrument position A, outside 
the building, was chosen to permit a 
clear observation on Polaris and also to 
make possible the establishment of 
points D and N inside the building, 
where the true north-south lines were 
required. As Fig. 1 indicates, the lines 
of sight into the building were run 
through opened overhead doors. 

The astronomical observations con- 
sisted of sets of angular measurements 
on the north star Polaris and the ref- 
erence mark B. The instrument used 
was the Kern DKM 2, an optical read- 
ing theodolite, reading directly to 1 sec 
and with estimation to 0.2 sec. This 
instrument is equipped with internal 
lighting facilities and is excellent for 
astronomical observations. Auxiliary 
equipment that greatly aided in the 
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FIG. 1. Layout to establish a 


true meridians in test 2 


rooms of a defense plant 
started with observations 
on north star, Polaris (up- 
per left). Siting through 
open overhead doors was 
required. North-south lines 
NO, EF, and KJ, and east- 
west lines GJ and LM 
were called for. 


accurate layout of the meridian con- 
sisted of Kern tripods with centering 
plates, permitting interchange of the- 
odolite and targets, and electrically il- 
luminated Kern targets (shown in 
accompanying photographs). An accu- 
rate chronometer, checked by short- 
wave radio against the time signals 
broadeast by the National Bureau of 
Standards, furnished the necessary time 
of observation. 

The time of the eastern elongation 
of the star Polaris was calculated for 
the night of the observations, and the 
observations were made as close to 
the theoretically best time as possible. 
The angle a between the reference 
mark and the star was measured in a 
set consisting of two direct and two 
reversed readings on the star. For the 
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average time of observations for each 
set of readings, the angle b, which 
represents the azimuth of the star east 
of north, was calculated by using the 
appropriate astronomical formulas in- 
volving the local hour angle of the 
star for the instant of observation. The 
difference between the angles a and b 
gave the angle c, which represents the 
true azimuth of the reference line AB 
from north, measured counterclock- 
wise. The resultant angle c was deter- 
mined independently at least four times 
on the first night of observations, the 
maximum deviation between the re- 
sults of the sets being only 2 sec of are. 

Next, the angle d between the lines 
AB and AD and the angle e between 
the lines AB and AN were measured 
precisely by taking the average of sev- 
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eral sets, consisting of direct and re- 
versed readings, resulting in the values 
shown in Fig. 1. The difference be- 
tween the angles c and d resulted in f, 
the angle representing the true azimuth 
of the reference line AD. Similarly, the 
angle g representing the true azimuth 
of the line AN was determined. The 
theodolite at A and the target at N 
were then interchanged. A check with 
the optical plummets on the target and 
theodolite indicated perfect inter- 
changeability of the equipment. This 
feature of the Kern instruments is very 
valuable for surveying operations of 
this nature. 

With the instrument at N, the angle 
g was turned precisely four times direct 
and reversed, counterclockwise, to es- 
tablish the meridian line in the test 
room. On the first night of observa- 
tions, the points N and O in this 
room were simply marked on the con- 
crete slab. Instructions were given to 
the construction staff of the defense 
plant to insure that when the brass 
plugs at N and O were placed in the 
slab they would be centered as closely 
as possible on the theoretical marks NV 
and O determined as has been de- 
scribed. 

In addition to the true north-south 
line NO marked as described, addi- 
tional north-south lines EF and K./, and 
east-west lines GJ and LM had to be 
established in the special test rooms 
indicated in Fig. 1. To establish these 
lines, auxiliary working points C and 
H were chosen. 

The instrument was placed on D and 


May 1957 


CIVIL ENGINEERING 


a sight taken to A, after which C was 
marked on line. Then H and L were 
established on a true meridian through 
D by turning the angle f precisely four 
times with the telescope direct and re- 
versed, and averaging the results. A 
backsight point P was established to 
lengthen the sight required for orien- 
tation at H. Then E and F were es- 
tablished on a true meridian through 
C by placing the theodolite on C and 
turning the supplement of the angle f 
four times from the target set on A, 
with telescope direct and reversed, and 
averaging the results. 

With the instrument at H, accurately 
centered over the point with the optical 
plummet, a sight was taken to P on a 
true meridian. Then a right angle was 
turned twice with the optical reading 
instrument and the very small differ- 
ence averaged to establish G on an 
east-west line. By inverting the tele- 
scope in a direct and reversed position, 
point J on the east-west line was es- 
tablished. In similar ways the right an- 
gles at J and L were turned very pre- 
cisely to establish the true meridian 
line JK and the east-west line LM. It 
should be noted that, although the 
sights were short, the arrangement used 
always permitted a longer backsight 
distance than foresight distance. Also, 
the sight was directed on a very finely 
sharpened steel point, which made the 
pointing very accurate. 

After the brass plugs were set in the 
floor, a return visit was made for the 
final layout. The azimuth of the line 
AB as determined previously could 


Optical theodolite used in observations 
here described was Kern DKM 2, read- 
ing directly to 1 sec and lighted intern- 
ally for astronomical observations, seen 
at far left. In center is electrically light- 
ed target. To permit interchange of tar- 
get and theodolite, both were mounted 
on identical tripods like that above. 


have been accepted, since the points A 
and B probably would not have been 
disturbed. As a check, however, four 
new sets of astronomical observations 
on Polaris were made which checked 
within 1 sec of the previously deter- 
mined value of the angle c. In a similar 
way the angles f and g were checked 
as closely. The final result for these 
angles is shown in Fig. 1. 

The theodolite was interchanged 
with the target at D and N, and the 
angles f and g turned accurately for 
the final marking of the points on the 
brass plugs to indicate the true merid- 
ian. The procedure described previously 
with the instrument at C, D, H, and 
L was repeated very precisely during 
the final layout to give the final marks 
on the brass plugs shown on the dia- 
gram. To make the results as accurate 
as possible, fine lines were scratched 
in on the brass plugs in the direction 
of the meridian with a sharp awl. 
Maximum pointing and scribing errors 
can be calculated to be no more than 
2 see of are. 

On the basis of the many readings 
taken and the checks used, the writer 
was able to certify to the defense plant 
that the result of the layout of the 
various meridians was well within the 
requirement of 5 sec of are of direc- 
tional accuracy from the true meridian. 
An unusual surveying job, such as the 
one described, can be of interest and 
profit to a professional surveyor, and it 
is likely that similar problems will be 
encountered as our defense program 
continues. 
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1957 Report of EJC Board of Review 


(To be referred to EJC Board of Directors for final action, April 


23, 1957 


Principles of a sound national 


Objectives of a Water Policy 


The single, fundamental principle of 
a sound national water policy must be 
that it meets the needs of the American 
people. We have not always adhered to 
this principle and we have been the 
poorer for it, but the challenge of the 
future makes it imperative that our 
water policies be related to our needs, 
today and for the future. 

With our population expected to ex- 
ceed 200,000,000 by 1975, and with ever- 
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March 1, 1957 
Members of the Council 
Engineers Joint Council 


In 1950 some seventy-five engineers 
from all branches of engineering, work- 
ing under the auspices of Engineers 
Joint Council, prepared a report on 
“Principles of a Sound National Water 
Policy.” The purpose of this report was 
to provide an expression of views of 
engineers for consideration of the then 
existing President’s Water Resources 
Policy Commission. Planning and opera- 
tion of the physical aspects of water re- 
sources projects, and to a considerable 
extent their economic aspects, are engi- 
neering functions. Thus this group of 
engineers with experience in water de- 
velopment brought an extensive body of 
technica] skill and knowledge to the un- 
dertaking. The report, published in 
1951, represents a sound and thoughtful 
statement on water policy. 

Since 1950 several governmental com- 
missions—President’s Water Resources 
Policy Commission, Commission on In- 
tergovernmental Relations, Materials 
Policy Commission, Second Hoover 
Commission, and the Presidential Ad- 
visory Committee (1955)—have re- 
viewed phases of water policy. Water 
policy has been the subject of bills intro- 
duced in the Congress and of comments 
by many individuals and non-govern- 
mental organizations. Continued activ- 
ity in water resource development has 


increasing quantities of water required 
for domestic, industrial, and agricultural 
purposes, wise use of our water resources 
presents an important problem for the 
years ahead. As the energy base for our 
modern society, electric power has as- 
sumed an increasingly important role. 
In order to provide the abundance of 
electricity we need and to conserve our 
fuel resources, our water-power resources 
should be developed wisely. An increas- 
ing population and expanding economy 
are making new demands for water 
transportation. Despite our temporary 


also supplied additional experience dur- 
ing the years that have passed. It there- 
fore seemed appropriate that the state- 
ment of the Engineers Joint Council be 
reviewed in the light of any newer facts 
and opinions and that a succinct restate- 
ment of policy be formulated. Accord- 
ingly a Board of Review was appointed 
by Engineers Joint Council in Novem- 
ber 1955. 

Details of some concepts of the 1951 
report have been modified, especially the 
omission of specific numerical rules and 
definite methods which do not seem 
warranted in a statement of broad pol- 
icy. Some new ideas have been added 
where experience during the past five 
years indicates the need. But there is no 
fundamental change in the basic ideas 
concerning the role of the Federal Gov- 
ernment, the need for integrity in finan- 
cial analysis, reimbursement, uniform 
policies, and impartial review of pro- 
posed projects. 

Respectfully, 
Richard D. Hoak, Chairman 
P. J. Raver 
Philip Sporn 
Abel Wolman 
Ray K. Linsley, 
Secretary 


Dissents are indicated throughout as fol- 
lows: D=Mr. Dowd, R=Mr. Raver, S= 
Mr. Sporn, W=Mr. Wolman. Dissents 
submitted by Mr. Raver were received subse- 
quent to publication of final draft. 


concern with surpluses of certain agri- 
cultural products, future needs for food 
and fiber will create new requirements 
for the reclamation of potentially pro- 
ductive land and supplemental irrigation 
of land already in production. A larger 
population with more leisure time will 
seek new opportunities for recreation. 
Paralleling the expanding demands for 
water use, continuing encroachments on 
the flood plains are increasing the magni- 
tude of flood damage. Maintaining the 
quality of our waters requires effective 
pollution control. Protection of our soil 
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water policy—a restatement 


against erosion and depletion is of vital 
national concern. 

To equate these increasing water re- 
quirements with the diminishing oppor- 
tunities for water development as addi- 
tional projects are constructed will de- 
mand creative, imaginative engineering. 
Positive action must characterize our 
national water policies if we are to stimu- 
late the achievement necessary to meet 
the challenge of the future and provide 
comprehensive development of our river 
basins. 

The basic principles which should 
guide water resource planning in the 
United States are given in the accom- 
panying box, entitled “General Conclu- 
sions.” 

These conclusions are discussed in 
greater detail in the material which fol- 
lows. 


Basic Concepts 


1. To assure the optimum contribu- 
tion of the waters of the United States 
to economic growth and national wel- 
fare, development and control of those 
waters are essential. The participation of 
state, interstate, local, and private agen- 
cies in this development should be ac- 
tively encouraged and expanded, with 
the Federal Government assuming re- 
sponsibility within its Constitutional 
power and when its participation is 
necessary to serve the national interest. 

2. It is customary to consider water 
resources as renewable and therefore in- 
exhaustible. But the physical sites at 
which these resources can be developed 
are limited in number. Planning must 
therefore be long-range if proper use of 
water resources is to be accomplished. 

3. The possible expenditures for water 
resource development are enormous but 
the labor, material, and money available 
at any particular time for construction 
of such works are limited. It is impor- 
tant, therefore, to devote the available 
labor, material, and money to those 
projects which will make the maximum 
contribution of benefits rather than to 
those that are merely feasible. It is es- 
sential that all projects be geared to the 
national economy and carefully planned 
to serve their intended purposes. Proj- 
ects are not so urgently needed that they 
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must be designed and constructed with- 
out adequate and reliable data. 

4. Reports on a project should be pre- 
sented with the utmost integrity— 
clearly stating the short and long-range 
effects of the project and accurately 
summarizing the expected costs and 
benefits. Intangible or indirect benefits 
may influence the final decision, but, in 
any case, they should be presented 
against a scrupulously accurate back- 
ground of direct and tangible facts, and 
of intangible and indirect costs and 
losses. 

5. The planning of water-resource 
projects should fully recognize the roles 
of both surface and ground water in 
water supply and the importance of 
planning land use jointly with water 
use. 


6. Because there are now inconsist- 
encies in national water policies; because 
the pertinent policies of various federal 
agencies should be better coordinated; 
because there should be greater coordi- 
nation of federal and state functions, in- 
terests, authority, and rights; because 
the demands of water resource develop- 
ment, in terms of money, labor, and 
material, are of tremendous magnitude 
and because there is need for continued 
comprehensive development of water 
resources, there is definite need for a 
unified national water policy. 

7. It would be contrary to the Na- 
tion’s interests to force all water projects 
into a rigid and inflexible framework. A 
sound water-resource policy should em- 
body some flexibility and adaptability 
of methods and purpose. 


General Conclusions 


1. Subject to the principles of eco- 
nomic justification set out later here- 
in, plans for the development and use 
of water resources should provide for 
maximum utilization of these re- 
sources. The objectives of such re- 
source development should include 
the safeguarding of our resources 
against deterioration from soil ero- 
sion, wasteful forest practices, and 
floods; the improvement and higher 
utilization of these resources to sup- 
port an expanding economy and na- 
tional security; assistance to regional 
development; expansion of all types of 
recreational opportunity to meet in- 
creasing needs; and protection of 
public health. 

2. Consideration and control of the 
waters of the United States are in the 
national interest, but not necessarily 
a function of the Federal Government. 
On the contrary, that which can be 
done by the individual “®) should be 
done by him and that which requires 


collective action should be done at the 
lowest governmental level practicable. 

3. Beneficiaries of federal water- 
resource projects should reimburse 
the Federal Government for their 
equitable shares of the project 
costs 

4. Project reports should be clear 
and forthright, presenting all costs as 
accurately as possible, proposed reim- 
bursement plans, and the amount of 
federal subsidy, if any. 

5. All projects within a river basin 
should, where practicable, be coordi- 
nated within the framework of a com- 
prehensive plan which will assure 
maximum effectiveness in the devel- 
opment of the basin. 

6. There should be a Board of Re- 
view for the impartial analysis of all 
federal water-resources projects. 

7. All federal agencies engaged in 
water-resource development should 
conform to the same basic policies. 


For footnotes, see page 55. 
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Federal Participation 


It is recognized that the Federal Gov- 
ernment has a significant role to play in 
the development ‘'*) of water resources. 
In its exercise of that role, the Federal 
Government should assume the initia- 
tive in development, if and when: (1) an 
economically justified project is of such 
magnitude as to be beyond the means of 
local groups, or (2) such a project is so 
complex that no clearly defined local 
group or groups can be identified as 
principal beneficiaries, or (3) the par- 
ticipation of the Federal Government is 
necessary to assure the maximum de- 
velopment consonant with a comprehen- 
sive regional and basin plan. As to other 
projects, state, interstate, local, and pri- 
vate interests or agencies should be en- 
couraged to undertake them, when con- 
sistent with a reasonable comprehensive 
plan. The development, ownership, op- 
eration, and maintenance of water re- 
source projects should be kept as close 
as possible to those who use and benefit 
from them. To that end, those groups 
should be permitted, on a fair and equi- 
table basis, to acquire title to and to op- 
erate and maintain projects constructed 
by the Federal Government “®. In 
some cases new federal, state, or local 
legislation may be necessary to imple- 
ment this. 


Rate of Development 


Development of water resources should 
be kept in pace with national and re- 
gional needs, and plans should be made 
in the light of increasing requirements of 
the future. Plans should be based on 
adequate data, properly interpreted, to 
assure that a proposed project will serve 
its intended purpose or purposes effec- 
tively. No project is so urgently needed 
as to justify its design or authorization 
without prior complete and orderly 
review. 


Basic Data 


Adequate and reliable data are essen- 
tial to a sound program of water resource 
development. Federal expenditures, for 
the collection of such data; for research 
on improved methods of data collection, 
utilization, and interpretation; and for 
prompt and effective publication of col- 
lected data, should bear a realistic rela- 
tionship to current and projected ex- 
penditures for water and land develop- 
ment. At the same time, the responsibil- 
ity of state and local governments for 
collection of data necessary for solution 
of local water problems should be recog- 
nized and implemented in a policy of 
federal-state-local participation. In ad- 
dition to all forms of hydrologic data 
(including water quality), basic data for 
water resource planning should include 
such items as flood damage information, 
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classification and uses of land and soil, 
demography, topographic and geologic 
mapping, economic information, and the 
results of research in hydrologic prin- 
ciples, hydraulic design, and construc- 
tion materials and methods. 


Planning 


(a) Planning and implementation of 
all federal water resource projects should 
be in strict conformity with basic federal 
law and should fully recognize pertinent 
state laws and rights. 

(b) In so far as possible the principles 
governing the planning, evaluation, re- 
payment, design, and operation of all 
federal projects should be the same re- 
gardless of location, purpose, or con- 
structing agency. 

(c) The national interest demands 
that projects within a single river basin, 
whether they be federal, state, private, 
or combinations of such interests, be co- 
ordinated to provide maximum effec- 
tiveness. Every project report should 
show clearly that the project is in sub- 
stantial agreement with a reasonable 
overall plan for the basin. But each indi- 
vidual project within a basin should be 
independently justified prior to authori- 
zation. The interrelation of the proposed 
project with other projects (existing and 
potential) within the comprehensive 
plan should be fully evaluated. A project 
is defined as a single development or a 
group of interrelated and mutually 
dependent works constructed essentially 
simultaneously ‘“*®). It may serve one or 
more purposes. 

(d) The states should be encouraged 
to establish state water resource plan- 
ning boards, or, by compact ‘“*®, inter- 
state agencies to represent state and 
local interests in planning federal water 
projects and, where appropriate, to plan 
for state and local participation in the 
actual development. 


Federal Board of Review 


A Board of Review of not less than 
five members should be created. Mem- 
bers of the Board should be appointed 
primarily on the basis of ability and 
experience in the field of water resource 
development “®. A majority of the 
Board should be selected from other 
than federal employees. Their terms of 
office should not be less than five years 
and for continuity should be staggered. 
A report of the Board of Review should 
accompany each project report to Con- 
gress, and such review and report should 
be prerequisite to authorization or ap- 
propriation by Congress. The Board 
should, among other things, appraise the 
adequacy and reliability of the data in- 
corporated in project reports, the ac- 
curacy of interpretation of those data, 
and the relative importance of the proj- 


ect in the national scene. The Board 
should periodically review basic national 
water policy and make recommenda- 
tions with a view to adjusting policy to 
changing national conditions. The Board 
should also periodically review national 
water problems and report on desirable 
elements of a broad, long-range program 
and on the cost of and results achieved 
by completed projects as compared with 
those intended. 


Economic Justification 


(a) The Federal Government should 
undertake projects only when they will 
increase the wealth of the nation. As a 
measure of the direct economic effects of 
a proposed project, the ratio of annual 
benefits or values to annual costs should 
be computed, using direct tangible bene- 
fits and costs expressed in monetary 
terms. Because without an excess of 
benefits over costs there can be no in- 
crease in the national wealth and because 
the national good requires construction 
of the best projects first, a benefit-cost 
ratio substantially ““® greater than one 
should be required. If, however, intangi- 
ble benefits are shown to be large and 
certain, authorization of an occasional 
project with a direct benefit-to-cost 
ratio less than one may be justified. 

(b) The costs reported for a proposed 
federal project should be detailed and 
thoroughly inclusive. All items of first 
cost, including cost of investigation, 
lands and rights-of-way, construction, 
interest during construction, and the cost 
of measures needed to correct detrimen- 
tal results of the project, should be pre- 
sented. The costs of all components of 
the project required to achieve its in- 
tended purpose, including costs to others 
than the Federal Government, should be 
included in the cost summary. 

The estimates of annual costs should 
include those for operation and main- 
tenance, interest on the unamortized 
amount of first cost, proper allowance 
for taxes (paid or ‘*®) 
amortization, replacements (to the ex- 
tent required during the period of amor- 
tization), and allowance for insurance 
(or its equivalent) and contingencies. 

Costs to be borne by non-federal par- 
ticipants should also be included in the 
cost summary. Estimates should be 
clearly indicated as such, and where of 
doubtful accuracy should include the 
maximum and minimum of the range of 
the cost estimates. 

(c) In calculating the annual cost of 
the project, amortization should be as- 
sumed to take place within the useful 
life of the project or within a maximum 
of 50 years, whichever is less ‘* ®. 

(d) The money rates used for calcula- 
tion of project costs should cover all 
costs of securing money for the project. 
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(e) The expected benefits °* of wa- 
ter resource projects should be itemized 
in detail and expressed in average annual 
monetary terms. All direct benefits, in- 
cluding those to be received by non- 
federal participants, should be included 
in the appraisal of a project. Secondary 
benefits reflecting the increases in na- 
tional income resulting from the project 
should be considered mainly with respect 
to the timing of a project (such benefits 
may be more important during periods 
of low business activity) or in choosing 
among otherwise equivalent projects. 
All benefits should be estimated by the 
interested agencies according to a uni- 
form procedure developed with the ap- 
proval of the Board of Review. 

(f) Any expedient to give unsound 
projects the benefit of surplus values 
which may accrue from sound projects 
should be avoided. Basin accounts may 
be used when in accord with normal, 
sound business practices. 


Reimbursement 


(a) The identifiable beneficiaries (both 
direct and indirect) of a federal water 
resource project should reimburse the 
Federal Government fully for their 
shares of the project costs. No federal 
project should be constructed until the 
identifiable beneficiaries have arranged 
to contribute an equitable portion of its 
cost ‘*®), The contribution may be in 
the form of land or rights-of-way, of 
payment for vendible products or serv- 
ices, or of taxes or assessments levied by 
state and/or local taxing authority. 
Payment for vendible products or serv- 
ices should be in the full amount of all 
costs involved in providing such prod- 
ucts or services. All reports on the proj- 
ect should show the cost allocable to the 
beneficiaries, the portion of the cost to 
be repaid, and the amount of the federal 
subsidy, if any. 

(6) All income from federal water re- 
source projects should be paid into the 
general funds of the federal treasury 
and be disbursed only pursuant to ap- 
propriations by Congress. Revolving 
funds for construction should be elimi- 
nated (10-R) | 

(c) Reports on multiple-purpose proj- 
ects should show the allocation of cost 
between the several functions of the 
project and to the identifiable benefici- 
aries and the nation as a whole, as a 
basis, among other things, for judging 
the equity of proposed reimbursement 
schedules. The Board of Review should 
prescribe the methods to be used for cost 
allocation. 

(d) Cost of operation and mainte- 
nance of completed projects should 
be borne by the beneficiaries of the 
project (11-R) | 
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Authorization 


(a) Authorization of federal projects 
or federal participation in projects spon- 
sored by state, interstate, local, or pri- 
vate agencies should be solely by Con- 
gress, on the basis of reports prepared 
by the sponsoring agency and reviewed 
(although not necessarily concurred in) 
by interested state and federal agencies 
and by the Board of Review. No devia- 
tions from this principle of review should 
be permitted. 

(b) Authorization should be for indi- 
vidual projects or units of a comprehen- 
sive plan, each of which units is in actu- 
ality a project. Subsequent increases in 
cost of or proposals for deviations from 
projects as authorized, which result in a 
change in purpose or substantial change 
in cost, should again be reviewed by the 
Board of Review and approved by Con- 
gress before implementation. 


Coordination Among Federal 
Agencies 


In order to eliminate duplication of 
activities, there is an urgent need for 
Congress to define specifically the role of 
each federal agency engaged in water 
resource investigation and development. 
All federal agencies should be required 
to conform to the same basic principles. 
Congress should also seek means of bet- 
ter coordination of the various federal, 
state, local, and private agencies, par- 
ticularly with regard to planning and 
operation of river basin programs. 


Recreation, Fisheries, and 
Wildlife 


(a) The preservation of fish and wild- 
life resources is important to the nation, 
both commercially and for recreation. A 
report on any water resource project 
should include an appraisal of its effect 
on fish and wildlife resources and, if the 
effect be harmful, should recommend 
any desirable corrective measures in- 
cluding the cost thereof. Facilities for 
recreation are an important part of the 
American way of life. 

The benefits of recreation and fish and 
wildlife preservation may be large but 
are usually impossible to evaluate in 
monetary terms. No assignment of mon- 
etary benefits should be made except 
where there are clearly definable benefits 
to commercial fisheries, collectible fees 
for admission or concessions, or money 
contributions by state and local inter- 
ests. In view of the value of recreation, 
fisheries, and wildlife, Congress should 
appropriate annually a specific sum of 
money for improvement and develop- 
ment of these functions and allot the 
same to individual projects. 

(b) That portion of the construction 
cost of a project allocated to recreation, 
fisheries, or wildlife should not be 
greater than the actual cost of the facili- 
ties provided. 

(c) Where feasible, local interests 
should be encouraged to develop the 
recreational aspects of federal projects 
and to contribute a portion of the capital 


(-D) di 
clause. 


(@-R) I would insert: ", without destroying the 
values of comprehensive river basin programs,” 

(2-R) This sentence should be prefaced with the 
phrase, ‘To the maximum extent possible and con- 
sistent with the general welfare.” 

(3-8) I would add, “providing the public interest 
is protected in such transactions.” 


ts from inclusion of this par 


(4-R) I would eliminate the words ‘constructed 


essentially simultaneously.” The definition in this 


respect is too restrictive. The Federal Power Com- 
mission has not followed this definition in granting 
licenses for groups or private power dams. 


(5-R) Since experience to date gives no assurance 
of the workability of state compacts, I cannot join 
in this part of the recommendation. 


(5a-R) IT would add, “A broad outlook toward 
regional development should be one of the impor- 
tant qualifications for a member of the Board of 
Review.” 


(6-8) I would eliminate the word “substantially.” 


(7-R) I agree with Dowd. To include ‘‘taxes fore- 
gone” loads the costs artificially.° 


(8-R) The “payout” requirements might as a 
matter of public policy be maintained at a maximum 
of 50 years. The annual cost of the project, however, 
should be computed on a cost accounting basis, thus 
improving the cost benefit ratio where dams or other 
works have a life expectancy of more than 50 years. 


(9-R) This requirement could be a serious barrier 
to the progress of a needed project and is, in my 
opinion, impractical and too restrictive in carrying 
out basic public policy. I would eliminate this 
sentence. 


(10-R) T would prefer the sentence to read: “Re- 
volving funds for construction should be subject to 
annual review by Congress.” 


(-R) Such a generalization is unworkable. For 
example, it would be impractical in many cases to 
define all of the beneficiaries of a flood control 
reservoir and assign to each of them a proportionate 
and equitable share of the cost of operation and 
maintenance. Consequently, I would add: “to the 
extent feasible.” 


(1-8) This statement omits the essential condition 
that initiative and participation by the Federal 
Government fall within its Constitutional power and 
the preferable further condition that national inter- 
ests be predominant. 


(2-8) This statement re benefits is deficient in two 
respects: (1) It fails to point out that benefits must 
be net, i.e. after deducting all costs to beneficiaries 
in attaining these benefits. (2) Costs, per (b) above, 
include only out-of-pocket expenditures by all 
project participants, federal and non-federal. There- 
fore, unless losses or detriments resulting from the 
project and involving no out-of-pocket expenditures 
‘on the part of participants are treated as negative 
benefits, they are not herein taken into account. 
See 1951 Report, pp. 199 (first full paragraph) ; 201 
(second paragraph under proposition 6). 
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investment for recreation. The full cost 
of operation and maintenance of federal 
recreational facilities should be recov- 
ered through admission and concession 
fees and/or state and local contribu- 
tions (12-R) 


Pollution Control 


(a) Federal participation in pollution 
control should be limited to administra- 
tion of federal laws, research, and techni- 
cal aid to states and municipalities “*®. 

(b) Federal water development proj- 
ects should always be planned so as not 
unnecessarily to aggravate pollution 
problems and, in so far as practicable, 
so as to improve downstream conditions. 
If modification of project plans would 
result in stream improvement, any sub- 
stantial additional cost of such modifica- 
tions should be financed by state and 
local interests. 


Municipal and Industrial 
Water Supply 


Development of water supply for 
municipal and industrial use is the re- 
sponsibility of local interests. The Fed- 
eral Government should undertake no 
projects exclusively for municipal and 
industrial water supply, except to serve 
federal installations. Many federally 
constructed water resource projects will 
have potential value for municipal and 
industrial water supply, and the growing 
needs of communities for water supply 
should be considered in connection with 
the planning of comprehensive basin 
programs. All such projects should be 
coordinated with the plans of local inter- 
ests, and facilities should be included to 
furnish the required water, provided the 
local interests finance “ the full cost 
allocated to water supply. 


Navigation 


(a) The development of waterways 
for navigation should be planned as an 
integrated part of the overall transporta- 
tion system of the country. Waterways 
should be developed only when they 
offer a significant improvement in trans- 
portation and real savings in transporta- 
tion costs. Federal waterways costs 
should not be viewed as a yardstick for 
other transportation costs or charges or 
used as a means artificially to depress 
charges for transportation by other 
carriers. 

(b) Navigation projects for which cur- 
rent operation and maintenance costs 
exceed the benefits to the users should 
be discontinued, except in unusual cases 
where serious disruption to communities 
or regions would result, or where full 
potential use of the project has not been 
developed but is reasonably certain of 
development. 
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(c) Navigation projects serving mainly 


a single beneficiary, or which are of local _ 


effect and without significance to the 
country as a whole, should be paid for by 
local interests. 

(d) Recreational boating benefits of 
navigation projects should be considered 
as part of the national recreation pro- 
gram. 

(e) There should be legislation pro- 
viding for equitable charges for the use 
of federally constructed waterways. This 
legislation should be formulated as a 
part of the whole problem of reconciling 
and making workable a coordinated 
transportation system. Such legislation 
may distinguish between existing canali- 
zations, where possibly reimbursement 
for only the costs of operation and main- 
tenance might be deemed an equitable 
solution, and new canalization, where 
reimbursement for all elements of cost 
should be required. 


Flood Control 


(a) Flood control should be consid- 
ered as an important part of water re- 
source management. Consistent with 
other aspects of the basin program, flood 
storage should be located and designed 
to assure the greatest possible use and 
re-use of flood waters in the course of 
their journey to the sea. 

(b) Projects which are solely or pri- 
marily for the alleviation of intrastate or 
purely local flood problems should be 
constructed by state or local interests, 
except that, where such intrastate proj- 
ects are so extensive as to be beyond the 
financial means of local interests and 
where the federal interest is predomi- 
nant, they may be constructed by the 
Federal Government following an agree- 
ment by local interests to repay an 
equitable portion of the costs. 

(c) Flood control reservoirs affording 
flood protection along a considerable 
portion of an interstate stream and flood 
control works which are part of an in- 
tegrated flood control plan for a large 
stream, with major benefits to interstate 
commerce, may be constructed by the 
Federal Government. Such construction 
should be preceded by an agreement by 
the local interests or the states concerned 
to provide necessary land and ease- 
ments; to repay the Federal Government 
an equitable portion of the cost in pro- 
portion to benefits received; and to pay 
an appropriate share of the cost of oper- 
ation and maintenance “*®, 

(d) Any report on a flood control 
project should include a study of all 
feasible means of minimizing economic 
losses from floods. The report should 
show clearly that the recommended 
project utilizes the optimum method or 
combination of methods. Recommenda- 
tions for reservoirs which will flood exist- 


ing towns or large areas of agricultural 
land should establish clearly that no 
other method of flood protection would 
meet the essential need. 

Flood-plain zoning and flood forecast- 
ing should be considered in all flood con- 
trol project reports. If flood-plain zoning 
is not recommended in the report, there 
should be clearly stated reasons why 
zoning would be ineffective or infeasible. 
If zoning is recommended, federal con- 
struction or participation in the cost 
should be contingent on the enactment 
of the necessary zoning ordinances. 

(e) Physical works for the control of 
floods may not always be in the public 
interest. A program of actuarially sound 
flood damage insurance may be a desira- 
ble and economic alternative to other 
flood control measures, especially in the 
case of the rarer floods. 

(f) For the benefit of the general pub- 
lic, reports proposing flood control proj- 
ects should state clearly the degree of 
protection offered by the proposed plan. 


Watershed Management 


(a) Benefits from the management of 
land for the control of runoff and erosion 
are largely local in nature but in some 
cases may also have some national 
aspects. Federal participation in land 
management work should be limited to 
management programs required for the 
public lands of the United States and to 
technical advice and encouragement to 
private owners to induce them to under- 
take management programs on their 
lands. 

(b) Conservation practices should be 
fully initiated on watersheds concur- 
rently with or prior to the construction 
of upland detention reservoirs. But there 
is no reason to delay downstream flood 
control projects pending completion of 
headwater work. 

(c) One important goal of the man- 
agement of forest lands is to obtain the 
maximum of water. The Federal Gov- 
ernment should emphasize and encour- 
age research in this field. 


Reclamation 

(a) Lands awaiting reclamation are 
not deteriorating; they constitute a re- 
serve for future needs. At the same time, 
substantial increases in production are 
possible at relatively low cost through 
supplemental irrigation and improved 
farming practices in humid areas and 
through rehabilitation of existing recla- 
mation projects. Before federal par- 
ticipation in a reclamation project is 
authorized or detailed planning is un- 
dertaken, there should be required a 
demonstration that the project is impor- 
tant to the national economy. The ex- 
tent to which individual reservoirs are 
integral parts of comprehensive basin 
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plans serving other important purposes 
should also be taken into consideration. 

(b) Federal participation in a recla- 
mation project should be authorized 
only on the condition that the total 
federal construction cost allocable to 
reclamation be repaid by project reve- 
nues. Project reports should show the 
portion of the total construction cost 
allocable to reclamation, and the portion 
of this cost allocable to reclamation 
which is to be repaid by the water users 
and the portion to be repaid by indirect 
beneficiaries or by power or other project 
revenues. Project reports should also 
show the total amount of interest on the 
federal construction cost allocated to 
reclamation which is foregone by the 
Federal Government. The portion of the 
construction cost allocated to reclama- 
tion which is not repaid by the water 
users or indirect beneficiaries, together 
with interest foregone by the Federal 
Government, constitutes a subsidy and 
should be so designated. In addition, the 
water users should pay the portion of the 
annual cost of maintenance and opera- 
tion of the project allocated to recla- 
mation. 

(c) The total federal cost allocated to 
reclamation in any project should be 
repaid to the treasury within a total 
period of fifty years. Annual payments, 
except during a development period of 
not more than ten years, should be uni- 
form over the repayment period. Any 
outstanding obligation should be per- 
mitted to be paid at any time in a lump 
sum calculated at the then present worth 
of such obligation based upon interest at 
the cost of money to the Federal Gov- 
ernment. 

(d) Reclamation by drainage and sup- 
plemental irrigation in humid sections of 
the country can usually be accomplished 
at relatively small cost and should prop- 
erly be the responsibility of state and 
local interests, with federal technical 
assistance if necessary. 

(e) The same conditions of authoriza- 
tion, repayment, and technical assist- 
ance should apply to all land reclamation 
projects regardless of the method of 
reclamation or the agency constructing 
the project. 


Power 


(a) Production of power for domestic 
and industrial use is the responsibility of 
local interests ‘“*®), The Federal Gov- 
ernment should not undertake any 
water resource projects exclusively for 
power development except as required 
to serve federal installations. 

(b) The production of power at multi- 
ple-purpose projects in every case where 
it adds to the economic soundness of the 
project is justified and desirable, and 
maximum power production consistent 
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with the primary purposes and economic 
soundness should be provided. But un- 
der no circumstances, other than to meet 
emergency needs of national defense, 
should such production be permitted to 
interfere with the efficient operation of 
the project for its intended primary pur- 
pose or purposes. 

(c) Sale of federal power should be at 
the generating station except where 
transmission is necessary for the Gov- 
ernment’s own use, for proper integra- 
tion with other federal power plants, 
or for the equitable disposal of the 
power.("¥) (16R) 

(d) Power from federal projects should 
be sold at the lowest possible rates con- 
sistent with sound business _princi- 
ples “7®), provided that the actual an- 
nual power income from a project should 
be equal to the estimated annual power 
value upon which authorization of the 
project has been predicated, but not in 
excess of market value. The rates 
charged for power from a federal project 
should properly re‘ect the annual costs 
actually incurred °*¥) by the Govern- 
ment (see subsection (b) under Economic 
Justification). Power rates should not be 
burdened with costs properly chargeable 
to other purposes of the project. 

(e) When irrigation is one of the proj- 
ect purposes, Congress may reasonably 
appropriate the equivalent of surplus 
power revenues to subsidize any portion 
of the costs allocated to reclamation 


(l-D) would substitute for “finance” the clause 
*‘agree to pay with interest.” 


(2-D) dissents from the inclusion of paragraph (h). 


(12-R) There is a finality about this statement that 
doesn't seem to be fitting in view of the broad en- 
dorsement of recreational facilities covered in (a). 
I would therefore add, ‘‘to the extent feasible.” 


(13-R) This policy represents too restrictive a view 
of federal responsibility in pollution control and 
does not face up to the problem of how a down- 
stream state is to control the pollution originating 
in an upstream state. Consequently, I would add: 
“except where it is necessary for the Federal Gov- 
ernment to intervene to protect downstream states.” 


(14-R) The proposal of the last sentence is re- 
strictive and impractical. The following statement 
would be a more practical guide: ‘‘The local inter- 
ests concerned, where they ean be identified, should 
repay the Federal Government an equitable portion 
of the costs in proportion to the benefits received.” 


(15-R) Change the first sentence to read: “While 
the production of power for domestic and industrial 
use is largely the responsibility of local interests, 
adequate supplies at reasonable rates are vital to 
our national welfare and hence of concern to the 
Federal Government.” 


(16-R) [ would change this sentence to read: 
“Sales of federal power should be made under terms 
and conditions which are in the public interest and 
transmission lines should be constructed where 


necessary for the Government's own use, for proper 
integration with other power plants or systems, for 
the equitable disposal of the power and us instru- 
ments for carrying out sound public policies.” 


which is beyond the ability of the water 
users to repay ‘!*®), The total of annual 
costs of the project repaid directly or 
indirectly out of power revenues should 
not exceed the corresponding costs of the 
most economical alternative power 
project. 

(f) The operation of federal hydro- 
electric power plants should be inte- 
grated with other power production in 
the area, to the extent that this is prac- 
ticable and can be done to mutual ad- 
vantage without interfering with the 
intended primary purpose or purposes 
of the project. 

(g) Local enterprise should be encour- 
aged and given priority over the Federal 
Government for development of power 
sites and for development of power at 
federal multiple-purpose dams, provid- 
ing such local development is subject to 
proper governmental control and is con- 
sistent with long-range, basin-wide 
plans 

(h) °P) The existing provisions of law 
giving preference in the purchase of fed- 
erally generated power to public bodies 
and cooperatives are inequitable. These 
fon should be repealed and re- 

laced with laws which encourage and 
protect cooperative arrangements be- 
tween private, local, state, and federal 
agencies which decrease the financial 
responsibility and control of the Federal 
Government, but which do not prevent 
necessary federal leadership °°”, 


(7-R) T would eliminate everything in the first 
sentence after the word ‘‘principles.” 


(18-R) T would add the following sentence: ‘The 
local or regional power users should not be required 
to subsidize unduly the cost of a development which 
is found to be in the national interest.” 


(19-R) T would add the following sentence: ““How- 
ever. sound engineering does not bow to a rigid 
doctrine that local enterprise take priority over the 
Federal Government at the cost of underdevelop- 
ment.” 


(20-R) [ join with Dowd in dissent of (h) and 
desire to have the following included in my dissent: 
“The preference laws are a matter of long-standing 
public policy based on the desirability of maintain- 
ing publie agencies as a check on the growth of pri- 
vate monopoly. They are a part of u significant body 
of laws comprising the checks and balances in our 
system of government. To repeal those laws would 
result in giving the preference for federal power to 
the private utilities and thus encouraging the de- 
velopment of poly control instead of checking 
its growth.” 

The second sentence should be rewritten as fol- 
lows: ‘Cooperative arrangements between private, 
local, state and federal agencies which decrease the 
fi ial responsibility and control of the Federal 
Government but do not prevent necessary federal 
leadership should be encouraged.” 


(-wW) Duplication of existing transmission facili- 
ties should not otherwise be permitted. In any case, 
such duplication should, if possible, be avoided. 


(2-W) In federal projects, taxes foregone are just 
as much real costs as any other item. 
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Another imposing building, planned 
for completion in June of this year, 
has joined the list of long-span audi- 
toriums erected in recent years. In 
this building a dome of 204-ft radius 
is supported by cantilevers from the 
columns to provide a clear span of 300 
ft. The columns, 70 ft high, have 45-ft 
arms cantilevering inward at the top, 
as shown in Fig. 1. Construction eco- 
nomies were secured by dividing the 
dome into 16 pie-shaped elements and 
by utilizing flat slabs extensively as 
grandstand framing, as will be de- 
scribed. 

This 10,000-seat auditorium is 
teamed with a convention hall to form 
the Dallas Memorial Center. It is ad- 
mirably placed on a rolling 26-acre 
site near downtown Dallas, Tex. The 
arrangement of the auditorium per- 
mits direct access to the basement 
level, the main-floor level, and the 
grandstand level from various parking 


areas accommodating 1,000 cars, lo- 
cated around the building. Handsome 
promenades link the separate buildings 
and connect to a covered loading plat- 
form where extensive public transpor- 
tation facilities are provided. 

The Convention Center is essentially 
a theater including adjoining rooms 
and exhibit space. The auditorium is 
a larger building seating 10,000 people 
in stands rising around the multipur- 
pose main-floor hall. Large floor areas 
for exhibition space are provided in the 
full basement. Concessions, public 
rooms, and meeting rooms occupy 
areas under the grandstand framing. 

The buildings of the Memorial Cen- 
ter are enclosed by curtain walls of 
economical, finely detailed light brown 
brick of a pleasing color and texture. 
There is just enough glass and exposed 
concrete to express the character of the 
structure. 

Structurally, the main buildings are 


of 204-ft radius 


Respectively Associate Partner and Structural Engineer, 


Ammann & Whitney, New York, N. Y. 


FIG. 1. Construction of exterior columns 
and cantilevers is followed by dome 
erection, then by construction of sec- 
ond floor, loges, and balcony. Note de- 
tails of split columns and ribs (Sections 
B-B and C-C) on facing page, and plan 
of dome below. 


Plan of dome 
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FIG. 2. Sequence of work for roof can- 
tilevers and roof pours is indicated by 
circled numerals. 
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Dallas Memorial Auditorium 


simple in concept, with clean-cut lines 
devoid of complicated shaping and in- 
terlacing of members. This structural 
simplicity had the aim of reducing 
construction problems to a minimum, 
and was no doubt influential in procur- 
ing the relatively low bids obtained 
from the various contractors. 

As the functional planning of the 
auditorium developed under the direc- 
tion of the architect George L. Dahl, 
a circular plan with a clear diameter of 
300 ft was found to provide best for 
the multiplicity of uses intended for 
the main auditorium area. Favorable 
cost compared to other materials, and 
the desirability of a heavier roof mass 
for acoustical purposes, coupled with 
the advantages of fireproofness, dura- 
bility, and low maintenance led to the 
choice of reinforced concrete for most 


of the framing. 


The initial structural planning con- 
templated the use of a dome of 300-ft 
clear span, prestressed at the base and 
supported by a line of columns located 
around its periphery. Consideration 
was next given to forming this dome 
by the use of precast sections, the pre- 
cast forms serving both to reduce the 
cost of the falsework and to provide a 
ceiling having the delightful decorative 
effects used so well by Nervi and oth- 
ers in the past. However, the cost of 
formwork plays such a major part in 
determining the total cost of shell con- 
struction that this idea was abandoned, 
and the roof was separated into a large 
number of relatively small arched pie- 
shaped rib elements, thereby permitting 
the use of a small area of the expensive 
roof formwork. 

The structural scheme accordingly 
became a dome separated into 16 equal 
parts, each segment supported at its 
outside edge by three vertical legs 75 
ft long, the two outside legs being com- 
mon to the abutting segments. Each 
segment of the dome and the vertical 
legs are completely separated down to 
the level of the exterior canopies except 
for the common central plate at the top 
of the dome. This separation prevents 
ring stresses due to volumetric changes 
and deflections of the bent under ex- 
ternal loads that would otherwise stress 
the skin and upset the balance of 
internal forces in the frames. Press 
rooms, mechanical rooms, and other 
elements suspended from the roof 
structure are also separated into cir- 
cumferential units by sliding joints. 

Separating the dome and cantilever 
into small sections permitted concret- 
ing the sections in opposing pairs, each 
pair being a completely stable and self- 
supporting arch unt during construc- 
tion. A center plate 22 ft in diameter, 
cast with the first pair of dome seg- 
ments and doweled to the succeeding 
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segments, tied all 16 segments together. 
The relatively small areas of falsework 
required for each pair of roof segments 
could be easily lowered and moved for 
use on succeeding segments. See Fig. 2. 
The total concrete and reinforcing steel 
was not materially increased by the 
separation into segments. Building a 
form for one eighth of the dome re- 
sulted in large savings. 

To reduce the size of the vertical 
columns supporting the roof, the diam- 
eter of the dome was reduced by mov- 
ing the springing line of the dome in- 
ward on nearly horizontal frames can- 
tilevered from the exterior column legs. 
This reduced the total thrust of the 
arched dome segments by reducing the 
span of the arch. At the same time the 
vertical reaction of the dome on the 
ends of the cantilevers produced a 
counter-moment balancing the mo- 
ments caused by the reduced out- 
ward thrust (Fig. 3). Further reduc- 
tion of the moment in the vertical leg 
caused by the thrust of the dome was 
obtained by hanging from the cantile- 
vers the light structural steel framing 
for the press, fan, and mechanical 
rooms that encircle the arena. In addi- 
tion to the stress advantages gained by 
cantilevering the roof dome, this 
method of framing dropped the roof 
line and appreciably reduced the height 
of the formwork and the enclosed vol- 
ume of the building. 

The vertical legs of the bents are tied 
at the first-floor level by the first-floor 
slab, which is designed to carry a com- 
bined bending due to vertical floor 
loads plus an axial tension due to the 
roof thrust. The cantilevered section of 
the roof outside the arched dome is 
closed by another thin shell having a 
relatively large radius of curvature. 


Design for economical forming 


To reduce the cost of the extensive 
baleony areas, a flat-plate system of 
framing was substituted for the more 
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FIG. 3. Moment diagram for typical bent. 
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usual method of using thin riser treads 
to span between heavy radial girders. 
Treating the baleonies as plate slabs 
added somewhat to the quantity of 
concrete, and because of the greater 
weight, also added somewhat to the re- 
inforecing steel. But lower total bids 
were :chieved because the moving and 
reuse of falsework were greatly facili- 
tated by this design. 

The various levels of the balcony 
were accordingly designed so that sev- 
eral sets of traveling falsework, each 
about 60 ft long, could follow one an- 
ther around the periphery of the build- 
ing, forming successive floor levels. 
The upper ends of the grandstand 
framing are carried on brackets formed 
into the legs supporting the main roof 
structure. Supports for these slabs are 
provided with sliding bearing plates 
resting on brackets to limit the stresses 
caused by deflections of the bent legs. 
As each cantilever element and each 
pair of dome segments are stable, self- 
sustained units, work on the grand- 
stand and lower framing could be 
started as soon as the roof elements 
were decentered. 

The first-floor framing is convention- 
al flat-slab construction in the area of 
the main arena floor, with beam-and- 
slab framing around the periphery. 
The ramp slabs, with integral upturned 
railing sides, form a channel-shaped 
beam spanning between the main bent 
legs. The roof bents and ramp slabs are 
independent of the retaining walls, 
which were designed to withstand 
earth embankments. The depth of 
these embankments varies from zero 
where the basement wall is fully ex- 
posed, to a maximum of 28 ft. Because 
of this unbalanced load the walls were 
designed as free-standing retaining 
walls to prevent lateral displacement of 
the roof supports. 

More severe criteria than required 
by the Dallas code were followed in the 
design of the main long-span roof. 
Typical vertical live loadings used 
were: 


Ramps and corridor areas . ..... 100 psf 
Press room and galleries ...... 50 psf 

The floor slabs and grandstand 


framing were designed both for full 
loading and for partial panel loading 
that would produce maximum slab mo- 
ments and maximum eccentricities in 
the columns. In addition to the vertical 
load, the 10-in. first-floor slab, which 
acts to tie the roof structure, was de- 
signed for combinations of maximum 
roof thrust and half the vertical live 
floor load, placed in patterns causing 


maximum stress conditions, or for the 
condition of dead load plus half the live 
load on the roof combined with the full 
vertical live floor load, placed in similar 
patterns. Except for the center floor 
panel of 50-ft clear-span diameter, all 
reinforcement in the slab was placed 
radially and circumferentially. 

The main roof dome and cantilever 
were designed for the simultaneous ap- 
plication of dead load, wind load, a 30- 
psf live load, and a 50-psf live load on 
the press-gallery areas, plus the effect 
of volumetric changes. All live loads 
were considered as a variable load dis- 
tributed through a number of different 
load applications so as to provide sepa- 
rate critical conditions of stress at vari- 
ous points in the structure. 

The most critical of either a temper- 
ature rise of +30 deg F or an equiva- 
lent temperature drop of —50 deg F 
(including shrinkage effects) was com- 
bined with the effects of other loading 
conditions. 

Moments and thrusts caused by de- 
flection of the structure were added 
to those due to dead and live load and 
temperature. These effects were com- 
puted under maximum load, includ- 
ing the factor of safety so as to antic- 
ipate and include the secondary stresses 
occurring at the critical load. 


Flexibility advantageous 


The structure as a whole was in- 
tentionally kept somewhat flexible. 
Comparative studies showed that a 
light flexible roof structure supported 
by relatively heavy rigid frames was 
more advantageous than a heavier and 
more uniform framing. Increasing the 
stiffness of the dome was found to 
act largely to increase the weight and 
design difficulties in the main frame 
and to attract increased moments into 
the dome structure without increasing 
the factor of safety. The short-time 
live-load deflections at the center of 
the dome under the most critical dis- 
tribution of loads, and using a modu- 
lus of elasticity of the concrete of 
3,000,000 psi, were computed as 5 in. 
upward and 3 in. downward or 
1/720th and 1/1,200th respectively of 
the span. This live-load deflection is 
relatively smaller than that permitted 
in long-span bridges and other major 
structures. 

Long-time dead-load deflections due 
to creep in the concrete in combina- 
tion with short-time live-load deflec- 
tions were computed as 8 in. down- 
ward, using a reduced E of 750,000 
psi for the concrete in determining 
the dead-load deflections. While the 
effective stiffness of the concrete under 
long-time load was considered to be 
only one quarter of that expected for 
short-time loading, sufficient compres- 
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sion steel was needed by the pattern 
loading effects to prevent a decrease 
in effective stiffness of more than 25 
percent. 

Each section of the dome, the can- 
tiliver, and the bent legs was propor- 
tioned and reinforced for the most 
critical of the ultimate loadings ob- 
tained by either of the following two 
equations: 


2 x (dead load + live load + % 
wind load) + %4 secondary mo- 
ments + volumetric change) . (1) 

1.2 X (dead load + 1% wind load + 
volumetric change + secondary mo- 
ments + 2 live load)... . (2) 


The moment diagram in Fig. 3 is 
a typical example of the moments in 
the bent, the moments in this case 
caused by the particular loading of 
dead load + full live load over the 
entire roof structure. The moments 


Hich traveling forms in narrow seg- 
ments were the key to economic 
construction of the domed Dallas 
Memorial Auditorium. Taking full ad- 
vantage of the segmental design, R. P. 
Farnsworth & Co., Inc., estimated the 
job on the basis of forms for only one- 
eighth of the 204-ft-dia dome and sup- 
porting cantilevers, as described in the 
preceding article. The outstanding con- 
struction feature was the traveling 
forms 90 ft high, fitting into a central 
dome cap of 22-ft diameter, temporar- 
ily supported on an oil-derrick frame. 

In comparison with the conventional 
procedure of forming the entire dome 
at one time, the use of traveling forms 
and falsework for opposing units of 
the 16 pie-shaped segments gave poten- 
tially great economies. But realizing 
these economies required detailed plan- 
ning, careful fabrication, and rigid 
adherence to a tight schedule for mov- 
ing, setting, and filling the concrete 
forms. 

The entire structure rests on con- 
crete caissons. These were constructed 
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shown in this diagram were the most 
severe of all the vertical loadings for 
the inside of the bent at the first-floor 
level and for the outside of the bent 
and cantilever at the top of the side 
wall. At all other points the moments 
and reversal of stress were governed 
by partial live loadings. 

The building is founded on con- 
crete caissons embedded in the rock 
stratum. Such caissons are commonly 
used in the Texas area. Most columns 
are supported by a single caisson ex- 
cept for the main roof bents, which 
are each supported by a bank of 5 
battered caissons, of which the two 
30-in. caissons are battered radially in 
one direction and the three 24-in. cais- 
sons are battered radially in the op- 
posite direction. All caissons support- 
ing bents are reinforced for tension 
forces. 

Stone aggregate concrete was used 


Traveling dome forms reduce construction cost 


Respectively Vice President and Project Engineer, R. P. Farnsworth & Company, Inc., New Orleans, La. 


by auger drilling through 8 to 35 ft of 
clay, 1 ft of calcium rock, and 6 in. into 
the blue bedrock. A reinforcing cage 
was lowered to the rock surface and 
the entire hole filled with concrete. 

The main floor of the arena was con- 
structed ahead of the basement, which 
lies directly on the ground, to expedite 
use of the traveling forms for canti- 
levers and dome. The floor is a flat 
slab supported on circular concrete 
columns with flared tops. This flat con- 
crete disk is about 300 ft in diameter 
and varies in depth from 81% to 12% 
in. Formwork for the first floor was 
built of standard 34-in. plywood deck, 
4 X 4 joists, and 4 X 6 wood beams. 
It was supported by 4 x 4 shores 17 ft 
long, set on 2 X 12 mud sills and lat- 
erally braced at two levels. 

The real job problems began with 
the erection of the 32 vertical bents. 
Special forms, designed by Dixie Form 
and Steel Co., were used for the con- 
crete columns, which are 7 ft 0 in. by 
2 ft 6 in. in cross section at the bot- 
tom. (See Fig. 1 of the preceding 


Dallas Memorial Auditorium 


for the structure below the cantilever 
arms. The cantilever arms, the entire 
dome, and the shell between the can- 
tilever arms was formed using high 
early cement, an air-entraining agent, 
an admixture, and a lightweight ex- 
panded shale aggregate. All concrete 
except for slabs on grade is 3,750-psi 
at 28 days. Decentering of the roof 
sections was permitted at a cylinder 
strength of 2,000 psi and a minimum 
modulus of rupture of 2,000,000 psi, 
whichever was achieved last. 

The planning, design, and field 
supervision of the Dallas Civic Center 
was performed by Architect George 
L. Dahl of Dallas. Ammann and Whit- 
ney of New York furnished the struc- 
tural plans and consultant construction 
supervision for the auditorium part of 
the project. The general contractor for 
construction is R. P. Farnsworth & 
Co., Inc., of New Orleans, La. 


article.) The forms were fabricated 
using 34 ,-in. steel plate supported by 
structural steel channel wales. Forms 
were made in three sections to accom- 
modate the varying shapes of the bents. 
The first section extended up to the 
level of the first-floor beam. This was 
a basic form except that the 2-ft 6-in. 
sides were left open to provide for 
doweled construction joints where 
ramp beams were tied in at varying 
elevations. A center section formed the 
25-ft cantilever support for the outside 
canopy roof; shoring remained in place 
until the dome cantilever was released. 
The vertical portion of the center sec- 
tion extended 31 ft 4 in. above the 
first-floor slab and had reinforcing ex- 
tending an added 32 ft above the pour. 

Since the placing of the reinforcing 
steel had to be exact, sections of verti- 
cal bars were fabricated on the ground 
and then guyed into position before the 
forms were placed. Anchor bolts for 
structural connections to the bents had 
to be placed during the ground fabri- 
cation of the reinforcing. After fabri- 
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cation the reinforcing was rigid enough 
to be erected by a crane, and the crane 
had to hold it in position until the 
butt-welded splices were made and the 
guys securely anchored, making the 
reinforcing steel a_ self-supporting 
member. 

At a height of 30 ft 10 in. above the 
first floor, the upper portion of every 
other leg was split, the 2-ft 6-in. width 
being placed in two 1-ft 214-in. sections. 
This separated the 300-ft-dia circle into 
16 cantilever frames and formed the 
basic pie-shaped segment of the roof 
dome. Forming the 1-in. width be- 
tween these segments presented a par- 
ticularly tough problem. The method 
finally developed was to use two steel 
plates separated with tempered steel 
rods, graduated from %% in. in diameter 
at the bottom to % in. at the top, mak- 
ing a narrow wedge-shaped split and 
dividing the bent legs. The rods were 
removed by a special screw jack, and 
the form plates were lifted out with 
a large crane. 

Forms for the cantilever frames as 
well as for the dome ribs were manu- 
factured by the Dixie Form and Steel 
Company. Each cantilever form con- 
sisted of two separate traveling units. 
When bolted in position, these units 
formed two split cantilever ribs on the 
edges of the form, with one full canti- 
lever rib in the center. The cantilever 
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Outstanding construction feature of 204-ft-dia dome is traveling form for pie-shaped segment. Stock oil-well derrick carries 
form for center cap of 22-ft diameter. Tubular tower handles material to top of structure. 


form had a contact area of 4,465 sq ft 
and supported 128 cu yd of concrete 
at a height of 65 ft above the first-floor 
level. Wheel loads up to 72,000 Ib had 
to be transmitted to the columns to 
prevent damage to the first-floor con- 
crete slab. 

In many cases the traveler legs were 
required to be over ramp wells. At 
these locations a wood trestle was used 
with four 8 X 8 columns mounted on 
skids for ease in moving from one 
location to another. Because of the 
depth of the cantilever ribs and their 
convergence toward the center of the 
building, the cantilever traveler had to 
move downward 8 ft to obtain clear- 
ance so that it could travel in toward 
the center of the building. The form 
was then moved inward 13 ft, switched 
to peripheral rails, and rolled to its 
new position. 

The cantilever form was so designed 
that all beam side-plates could be un- 
bolted and released while the roof deck 
and cantilever soffits were still sup- 
ported. After decentering, the form 
was lowered 4 in., using screw jacks. 
The jacks were then removed, trans- 
ferring the form weight to a hydraulic 
system that lowered the forms until 
the needed clearance was obtained. 
Form crews worked a full day unbolt- 
ing and preparing to move the form. 
An additional day was required for de- 
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centering and traveling to the new 
position. The split cantilever ribs, like 
the split bents, were separated by tem- 
pered smooth steel rods and steel plates. 

Support of the circular dome cap was 
a major problem. Ultimately this sec- 
tion would have to carry the entire 
load of the dome until all segments 
were concreted and the center support 
removed. It was planned to place op- 
posing sections in careful sequence but 
there was a possibility that a large 
thrust reaction might be transmitted to 
the center support by varying weather 
conditions or the hanging of structural 
steel under the cantilevered bents. 

Project Engineer Joe Sullivan de- 
signed a center support 90 ft high that 
would withstand anticipated vertical 
and horizontal loads, and provide a 
controlled lowering mechanism for la- 
ter decentering. The tower design re- 
sembled an oil derrick so closely that 
a prefabricated unit of this type was 
indicated. A rig normally used for off- 
shore drilling was found that would 
withstand all the anticipated wind, 
thrust, and vertical loads. 

The derrick was erected in the mid- 
dle of the arena floor and crowned with 
a sand jack system made up of four 
such jacks. Concrete was then placed 
in the 22-ft-dia dome cap with dowels 
extending radially, in readiness for the 
arch ribs of the dome. 
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Truck crane operating on main floor places ring of structural steel for mechanical and press rooms, hung from dome framing 


above arena. 


After the cap was cast, the dome 
traveler forms were erected. Here 
again, the tremendous clear span and 
height made a steel rolling form the 
only practical approach to the job. This 
form was constructed in two opposing 
sections, each standing on four legs and 
carrying loads, including concrete, of 
75,000 lb per leg. 

Movement of this form at the time 
of decentering had to be uniform in 
each direction to maintain equal forces 
on the opposing cantilevers. An eight- 
point system of manually operated 
serew jacks was installed on each of 
the opposing forms. The screw jacks 
were used to peel the form slowly from 
the concrete simultaneously on opposite 
sides. After clearing the concrete above, 
the forms were lowered a foot to clear 
the arch ribs. Four hand-operated 
winches pulled the forms to their new 
location. The hand winches allowed 
slow movement and gave exact control, 
as this top-heavy load demanded max- 
imum caution. 

A standard tubular tower hoist, with 
auxiliary boom, was used to elevate 
materials, including reinforcing. From 
this tower, dome concrete was loaded 
into Georgia buggies and transported 
to placing points. 

When the dome was three-quarters 
complete, erection of structural steel 
for the upper ring was started. Farns- 
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worth’s engineer designed a_ special 
shoring system under the arena floor 
to support a 34-cu yd truck crane, 
which was used in hanging the struc- 
tural steel. To erect the floor steel, a 
steel crow’s-nest type of platform was 
connected to the cathead of the crane’s 
jib boom so that the workmen could 
make structural connections directly 
under the dome and cantilever ribs. 
The upper ring of structural steel 
forms a continuous floor system hous- 
ing the mechanical and press rooms. 
It is suspended from the dome and 
cantilever ribs at a height of 52 ft 
above the arena floor. 

Before the upper structural-steel ring 
was fully completed, the dome was de- 
centered. The decentering was accom- 
plished by removing one quart of sand 
simultaneously from. each of the four 
sand jacks, which by volume lowered 
the dome cap \% in. Removal of sand 
was accomplished by a gate valve in 
the center of each jack. After one 
quart of sand had been removed from 
each jack, all gate valves were closed 
and the jack cylinders were tapped with 
a hammer until a vertical movement 
of ¥% in. could be measured. This oper- 
ation was repeated 28 times over a pe- 
riod of 6 hours before the first sign of 
the jacks’ clearing the dome cap could 
be seen. The total vertical movement 
on the day of decentering was 33 in. 


After the dome forms were removed 
from the arena floor, a circular traveler 
carrying wood forms was moved in for 
second-floor placement. The loge and 
baleony were erected by wood travel- 
ing forms. Because of the structural 
design, loge sections were poured be- 
fore balcony sections (Fig. 1). The 
loge and balcony slab soffit was formed 
in the shape of an inverted cone. 

The biggest single problem on this 
project was coordination. The design 
of the building was such that the work 
had to be done in definite sequence. 
In conventional construction, very 
often one operation can precede an- 
other, but on the Dallas Memorial Au- 
ditorium, every operation had to be 
completed before the next could pro- 
ceed. Each operation had to fit into its 
prearranged place like the pieces of a 
giant jig-saw puzzle. 

Work for R. P. Farnsworth & Co. 
was directed by Philip Vortisch, Super- 
intendent, and Joe Sullivan, Project 
Engineer. Another important man for 
Farnsworth was Oscar Porter, Com- 
pany Superintendent. Bob Lackland 
was Chief Engineer. 

George L. Dahl, the Architect, was 
represented in the field by J. T. Rat- 
cliff and Dave Walker. 

The structural design for the main 
auditorium was by Ammann & Whit- 
ney of New York, N. Y. 
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The Engineer through the Ages 


The Greek Architekton— Part 1 


J. K. FINCH, M. ASCE 
Dean Emeritus and Renwick Professor of Civil Engineering, Columbia University, New York, N. Y. 


new people, the 


i A Greeks, building 
on earlier ad- 


vances coming to them from Egypt 
and Mesopotamia, developed a new 
way of life which marked the real 
birth of Western as contrasted with 
earlier Eastern civilization. Thus, while 
our ancestors in Europe were still in 
the Stone Age, the long centuries of 
oriental supremacy were giving place, 
beginning about 600 B.C., to the bril- 
liant leadership of a new people whose 
ideas, interests, and activities set a pat- 
tern for later European culture. The 
engineer of today quickly recognizes 
in his Greek prototype a fellow work- 
er of like aims, viewpoint, and meth- 
ods, and can easily understand why 
the Greeks are often referred to as 
“the first of the moderns.” 

These newcomers on the stage of 
civilization are believed to have been 
a group of Indo-European tribesmen 
who, driving their herds before them 
and transporting their families in 
rough carts, were drifting from the 
East into the Greek peninsula as early 
as 2000 B.C. Here they came in con- 
tact with the outposts of the oriental 
culture of the period. The new West 
met the old East. During the next 
thousand years they were absorbing 
the essentials of civilized life and pre- 
paring to add their own remarkable 
contributions to Western progress. 

Even in the dawn of civilization, 
3000 B.C., an early people known as 
Aegeans had established outposts of 
oriental culture in the eastern Medi- 
terranean. On the island of Crete they 
had early learned bronze and pottery 


Initial design shows, at left, the dioptra or 
right-angle sighting device with water-level at- 
tachment described by Hero of Alexandria at 
beginning of Christian Era. Although it was the 
prototype of the modern surveyor’s transit, this 
instrument was probably not as generally used 
as the simpler Roman groma, illustrated directly 
above initial at right. 
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making from their neighbors the 
Egyptians. In their great age, around 
1500 B.C., they built remarkable 
palaces such as that at Cnossus, in 
which the first reasonably adequate 
systems of sanitary drains were in- 
stalled. In art they also reached new 
levels. At the same time other settle- 
ments on the mainland of Greece to 
the north, Tiryns and Mycenae near 
Athens, and the many times rebuilt 
city of Troy near the Bosphorus, 
also became parts of the bridge be- 
tween the old and the new. Likewise 
the ships of the seafaring Phoenicians 
brought to the Greeks many products 
from the East, including the iron of the 
Hittites, and perhaps the most valuable 
import of all—the Phoenician alpha- 
bet. By 600 B.C. oriental leadership 
had declined, and it was the new Greek 
way of life and thought that was 
becoming dominant in the eastern 
Mediterranean. 


The engineer in Greek life 


Our picture of ancient Greece has 
been so colored by the idealistic clas- 
sical viewpoint that even the idea of 
the Greek as an engineer seems almost 
sacrilegious. The great debt we owe 
Greece for her contributions to eco- 
nomic life, to engineering progress, to 
building and the practical arts, indus- 
try and commerce, has long been over- 
shadowed by the praise that has been 
lavished on her remarkable contribu- 
tions in the domain of literature, art, 
and philosophy. Indeed the great Greek 
thinkers themselves, from Plato to 
Archimedes, stressed the viewpoint that 
any application of the fruits of the 
mind to material needs was, if not 
actually debasing, at least unworthy 
of the serious consideration of free 
men. 

For centuries this narrow, unreal- 
istic, and unprogressive attitude col- 
ored western thought. Together with 
later shackling religious beliefs, it re- 
tarded the development of natural sci- 
ence, the foundations of which were 


also laid in ancient Greece. Fortu- 
nately what Lord Macaulay character- 
ized as the “unprofitable” character of 
Greek thought had little or no effect 
on her remarkably profitable contribu- 
tions to technical progress. The Greeks 
may in truth be said to have estab- 
lished the foundations of modern en- 
gineering. 

It is obvious that until man has 
met his major material needs, little 
time will be available for what are 
called the higher things of life. Early 
man was clearly the slave of his en- 
vironment, and no matter how civil- 
ized man may become, his material 
welfare still forms the foundation on 
which the higher creations of his mind 
are erected. A thriving economy based 
on trade, commerce, and colonization 
was fundamental to Greek life, and it 
survived the bloody strife and eco- 
nomic losses of the century of turmoil 
that followed her Golden Age—the 
Age of Pericles. 

In polities also Greek life offered 
some notable contrasts with the Ori- 
ent. There were stirrings of democ- 
racy. Greek leaders held their posts 
largely at the will of the citizens. 
These were not, to be sure, the ma- 
jority of the people. It is estimated, 
for example, that by the time of Peri- 
cles, cirea 430 B.C., the population of 
Athens had reached perhaps 315,000 
but of this number only 43,000 were 
citizens. Besides the women, who had 
no vote, there were some 28,500 metics, 
or resident aliens, and some 115,000 
slaves. 

While the slaves undoubtedly ear- 
ried out most of the manual labor 
of the farms and of the early in- 
dustries and construction projects, it is 
manifestly an error to argue that 
“technical invention (and progress) 
was possible only to those (that is, 
slaves) who had no interest in it.” 
That the men who directed such labor- 
ers were not only in close contact 
with the practical problems involved, 
constantly learning through first-hand 
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Tunnel of Samos, completed about 500 B.C., is seen in plan and section. Note errors 


in grade and alignment. 
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Two early methods of 
tunnel surveying are 
illustrated. Upper fig- 
ure shows alignment 
survey by method 
first described by 
Hero around 50 A.D. 
but probably in use 
long before his day. 
Lower figure shows 
leveling with ancient 
triangular frame and 
plummet. Similar 
measurements were 
undoubtedly made by 
Eupalinus for tunnel 


observation and experience, but were 
also acquainted with the basic ad- 
vances of the day in the areas of math- 
ematics and mechanics, is amply dem- 
onstrated in their works. Engineering 
was a vital instrument of Greek life. 
In fact the Greeks coined a new title 
for the master builder. He became 
known as architekton, that is, arch- 
technician, a master of the practical 
arts, the tektonia. While this is the 
origin of our word architect, the Greek 
architekton was a true master builder, 
an all-round construction expert. 


CIVIL ENGINEERING «+ May 1957 


B.C. 


It would be natural to expect some 
specialization. Those who erected the 
great public buildings, the temples and 
theaters, which were works of art as 
well as notable structures, may well 
have been held in somewhat higher 
esteem than, say, Crates of Chalsis, 
who was described as a mining and 
tunneling expert. Centuries later, ap- 
parently about 500 A.D., after the fall 
of Rome, in the Eastern Roman Em- 
pire centering in Constantinople, the 
title mekanikos, or mechanician, ap- 
pears. This has been translated as en- 


gineer, but that the men in question 
were architects as well as engineers 
is supported by the fact that even 
today no distinction is made in Greece 
between these two professions. Both 
groups are still known simply as me- 
chanicoi. The civil engineer, however, 
is called politicos mechanicos, and the 
electrical engineer is electrologos me- 
chanicos. The ancient title architekton 
is again coming into use but with its 
modern, limited meaning. 

In earlier days, as has been noted, 
the practice of the master builder in- 
volved no complicated techniques of 
planning and design, no highly spe- 
cialized knowledge not easily grasped 
by a competent and able head of 
state. The basic ability was that of 
commanding and organizing human 
labor. With the development of the 
Greek way of life, however, a great 
step forward was taken in technical 
understanding and procedure. 

The Greeks, building on their heri- 
tage from earlier ages, developed sur- 
veying, construction, mechanical and 
other specialized technical practices 
that marked the advent of a new era 
in the life of the master builder. Herod- 
otus, known as the first historian (c. 
450 B.C.), might still attribute earlier 
structures to kings and gods, but he 
also recognized the architekton as in- 
termediate between the initiator of 
works and the foreman of manual labor 
—as a technical expert and a skilled 
planner and director of such activities. 

To what extent formal education 
was involved in developing this new 
specialized competence is unknown. 
Vitruvius, the Roman master builder 
of about the beginning of the Chris- 
tian Era, whose treatise has come 
down to us, says it was the practice 
of the Greeks “to entrust their work 
in the first place to master builders 
of good family and next to inquire 
whether they had been properly edu- 
cated ...and the master builders 
themselves would teach none but their 
own sons or kinsmen, and _ trained 
them to be good men.” 

Pappus of Alexandria (c. 320 A.D.) 
notes that Hero’s followers divided 
mechanics into a theoretical part which 
included geometry, arithmetic, astron- 
omy, and physics, and a manual part 
which covered work in metals, con- 
struction, carpentering and painting. 
He notes that “the man who was 
trained in his youth in the aforesaid 
sciences as well as practiced in the . 
aforesaid arts and has a versatile mind 
is the best inventor of mechanical de- 
vices and builder.” 

Some knowledge of arithmetic, ge- 
ometry, and mechanics was obviously 
essential, but apprenticeship undoubt- 
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edly was the major avenue to profes- 
sional competence, as it continued to 
be until very recent times in all pro- 
fessions. Thus it can be said that while 
our forerunner, the Greek master 
builder, was no longer a noble of the 
court as he had been in ancient Egypt, 
or identified with kingship as appears 
often to have been the case in Meso- 
potamia, yet he had achieved the first 
notable advance toward truly profes- 
sional stature. His activities demanded 
a specialized knowledge and experience 
which were generally beyond the scope 
of his fellow citizens. 


Topography and politics 


As in Egypt and Mesopotamia, both 
topography and the ups and downs of 
political and economic life exerted a 
major influence on Greek engineering 
work. The Greek peninsula has been 
likened to a long hand stretching out 
into the eastern Mediterranean. Be- 
tween its rocky ridges were fertile 
valleys where agriculture flourished 
and towns developed to become the 
heart of city-states. This rugged top- 
ography discouraged efforts to provide 
for communication by roads, and the 
Greeks turned to the sea to become 
the first great harbor builders. Town 
life emphasized the need for city plan- 
ning, water supplies, and other public 
works. Thus a new chapter was writ- 
ten in this field. 

Another and less fortunate result 
of the topographic isolation of the 
Greek city-states and the lack of easy 
means of communication among them, 
was probably the fatal inability of the 
Greeks to join forces among them- 
selves and build a strong nation—a 
failure which led to their downfall. 
Neither their struggles with the Per- 
sians nor among themselves taught 
them the valuable lesson of coopera- 
tion. The country became so weakened 
by strife that shortly after 200 B.C. 
it fell quietly into the hands of the 
Romans, the next nation to take up 
the torch of Western civilization. 

Notable Greek engineering works 
date back at least to the sixth century 
B.C. After early experience with kings, 
followed by the rise of a group of 
nobles who built their wealth on ex- 
panding trade and commerce, came 
the so-called Age of Tyrants and then 
the achievement of a more democratic 
form of government. The Persian 
threat was ended by the Greek tri- 
umph at Salamis in 480 B.C., the 
first great naval battle in the history 
of the world. There followed the Age 
of Pericles, a great era of public works 
in Athens, which soon came to an end 
with the struggles of Athens with her 
southern neighbor, Sparta. This strug- 
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gle brought the Athenian empire to a 
close in 404 B.C. In 371 B.C., Sparta 
gave way to Thebes, and all Greece 
fell an easy prey to Philip of Mace- 
donia. His son Alexander the Great 
(356-323 B.C.) became the conqueror 
of the Near Eastern world. 

In the two or three centuries that 
followed Alexander’s conquests, called 
the Hellenistic Age, leadership again 
turned eastward. Alexandria, on the 
Nile delta, became the center of prog- 
ress and enlightenment and did not 
fall into Roman hands until almost 
the dawn of the Christian Era. In each 
of these major periods of Greek life, 
important advances were made in tech- 
nical understanding and competence. 


Eupalinus of Megara and 
the Tunnel of Samos 


In his famous history of the world 
of his day, Herodotus apologizes for 
the space he devotes to Samos, one of 
the easternmost of the many Greek 
islands of the eastern Mediterranean. 
He goes on to explain that the Samians 
had constructed the three greatest of 
Greek works—a tunnel, a harbor, and 
a temple. He names the architekton 
of the tunnel, the earliest known use 
of this title, as Eupalinus of Megara, 
whose professional abilities apparently 
led to his being called from his home 
near Athens to undertake the work. 

The admiration expressed by the 
Father of History for the courage, skill 
and daring of this pioneer tunnel ex- 
pert is readily understood when it is 
realized that Eupalinus undertook and 
succeeded in completing a tunnel some 
3,300 ft long through solid limestone, 
by the laborious hand-chiseling meth- 
ods of the day. It was tunneled from 
two headings starting on each side of 
a mountain which Herodotus notes 
was some 900 ft high. 

In an earlier but similar Hebrew 
work circa 700 B.C., designed to bring 
the spring water of Gion into Jerusa- 
lem, the two headings had met only 
after many futile attempts of the ex- 
cavators to “find” each other and join 
them. The result was a work 1,750 ft 
long—plus many false starts—as com- 
pared with the straight-line distance of 
1,100 ft. (See Explorations in Bible 
Lands, by H. V. Hilprecht, Holman, 
Philadelphia, 1903, p. 613.) Even in 
later Roman times there is an amusing 
record of like difficulties on a similar 
undertaking in North Africa. In fact 
it appears that this problem of tunnel 
alignment was avoided whenever possi- 
ble both by the Greeks and by the 
Romans through the use of many in- 
termediate shafts even when these had 
to be very deep. 

Eupalinus’s basic problem was of 


course surveying—how to so direct the 
two headings as to line and slope—it 
was a “grade tunnel”—that they would 
meet. Actually errors oecurred in both 
line and grade but the workers appar- 
ently could hear one another and 
joined the headings by a cross-cut 
some 20 ft long. When they met, the 
floor of the north heading was found 
to be some 3 ft above that of the south 
heading. To correct this error in grade 
and probably to provide a greater slope 
for the water conduit, a side channel 
was cut, varying in depth from 7 to 
to 27 ft. In the bottom of this side 
channel, the small clay water pipe 
only 714 in. in diameter, was laid in 
lengths of about 2 ft. The tremendous 
amount of excavation made for such a 
small conduit is however exceptional. 
In other Greek water supplies, the 
pipes vary from 4 to 8 in. in diameter, 
and the tunnels are often so small 
that we wonder how the diggers could 
ever have wriggled into and out of 
these “rabbit burrows,” as the Romans 
called them. 

As far as survey methods are con- 
cerned, the records are silent. Where 
topography permitted, it would be pos- 
sible to “range in” a line from portal 
to portal and measure and level over 
it directly. It seems more probable, 
however, that Eupalinus took advan- 
tage of a plan that permits the measure- 
ments to be made over the most favor- 
able intervening terrain, shown in an 
accompanying illustration. Although 
this method is first described by Hero 
of Alexandria some five or six centuries 
later, there is no reason to suppose 
that it was not available to Eupalinus. 

As for the basic measurements, ropes 
or measuring rods would have served 
for distances. And for the setting off 
of right angles, several devices were 
available, not only the early 3-4-5 tri- 
angle but probably a forerunner of the 
Roman groma or surveyor’s cross, or 
even Hero’s dioptra. There was also 
the ancient leveling A-frame or “water 
level.” 

The square law was probably known 
even before it was demonstrated by 
Pythagoras, who lived about 582-500 
B.C. Thus the simple additions and 
subtractions of the direct length meas- 
urements of a right-angled traverse 
would have given the two sides of the 
right triangle of which the tunnel was 
the hypotenuse. Similar triangles set 
off at each portal would have provided 
the direction for the headings. Here 
we find a plan still basic today in 
tunnel surveying. 


(Additional informative material on 
Greek engineers and engineering will 
appear in subsequent articles by Dean 
Finch.) 
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To tHe Epitor: Your February issue 
(p. 64) carried a letter to the editor from 
Prof. Werner H. Gumpertz, of Massachu- 
setts Institute of Technology, who pro- 
poses—if there is sufficient interest—the 
formation of a new Technical Division 
in ASCE, a Building Constructive Divi- 
sion. His main motive appears to be 
twofold: 

1. Such a Division would stimulate a 
construction industry curriculum in uni- 
versities and facilitate accreditation by 
the Engineers Council for Professional 
Development. 

2. Such a Division would hasten the 
adoption by the building construction 
industry of “advances in technology and 
management.” 

I question seriously whether we have 
need for a Building Construction Divi- 
sion in ASCE. We already have a Con- 
struction Division and a Structural Divi- 
sion. Universities will offer a construc- 
tion curriculum (some already have) 
when the demand is sufficiently great; I 
doubt whether ASCE would have much 
influence in shaping a university’s plans 
in this direction. With respect to the sec- 
ond objective, I would be surprised if 
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Need for Building Construction Division questioned 


the Construction Division is not already 
quite conscious of advances in technol- 
ogy and management, and fostering and 
publicizing means of taking advantage 
of such developments. 

The Structural Division, anxious not 
to overlook its responsibilities in the 
building field, has recently appointed a 
committee to ascertain in what way— 
and by what means—it can better serve 
those whose primary interest lies in this 
field. The committee is even at this mo- 
ment collating its information. The 
members of that committee are: A. 
George Mallis, Springfield, Mass., chair- 
man; Samuel Judd, Denver, Colo.; 
Charles G. Marchant, West Hartford, 
Conn.; Roy Gunnar Johnston, Los 
Angeles, Calif.; Grayson W. Gill, Dallas, 
Tex.; and A. L. Miller, Seattle, Wash. I 
am sure this committee would welcome 
comments from ASCE members. 


WarreN Raeper, M. ASCE 
Head, Dept. of Civil Eng., 
Univ. of Colorado, and 
Chairman, Exec. Committee, 
Structural Division 


Denver, Colo. 


Engineering talent is sold too cheaply 


To tHe Eprtor: The article in the 
February issue, “Viewpoint of an Em- 
ployer in a Private Organization,” by 
J. D. Carpenter, M. ASCE, subtly reveals 
a common characteristic of engineers. 
Engineers are deficient in the art of sell- 
ing their professional services for what 
those services are worth. 

I would place the “blame” for this 
phenomenon with the colleges of en- 
gineering. The professional staffs of 
many engineering colleges are composed 
of engineers who are dedicated to train- 
ing other engineers. They generally ac- 
cept a low salary for their tireless 
services, knowing they are really making 
the world a better place to live in be- 
cause of the impending contributions of 
their students. The students learn engi- 
neering economy, realizing that their 
future worth will depend on their ability 
to design great structures at minimum 
cost. Engineering students study hard, 
having been taught that there is no sub- 
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stitute for knowing-what-one-is-doing-at- 
all-times. On graduation, the young engi- 
neers are hired at a respectable starting 
salary because there is a “shortage”; not 
enough people have trained themselves 
to accept a lifetime of low pay. 

Then the bubble breaks. Within two 
vears these engineers look about and 
realize that their chances of getting jus- 
tifiable and substantial raises are slim. 
They do not have the personality traits 
to sell their professional talents, and 
their colleagues are carbon copies. They 
watch the ex-college playboy, the man 
who has an average academic background 
in an abstract science but who has de- 
veloped poise and presence, soar high on 
the salary scale. The engineers sell their 
talents cheaply, rationalizing the situa- 
tion by considering themselves a sacrifice 
to engineering economy, in line with 
their training and thinking. 

There are many exceptions to this pic- 
ture but the basic truths cannot be de- 


nied. I don’t know the whole answer to 
the dilemma, but believe that collective 
bargaining is not it. 

If and when engineering colleges add a 
fifth year to their curricula, the extra 
time made available should be spent in 
classes of speech, debate, dramatics, 
athletics, literature, and other social 
skills. These classes would prepare the 
engineer to attain the professional stand- 
ing that he now admires. Professional 
standing may truly be defined as a mix- 
ture of self-respect and skill which gen- 
erates and commands the respect of 
other people. Furthermore, power of 
speech and a knowledge of human nature 
would enable him to better sell desirable 
engineered products to a competitive 
world. 

At least he could sell himself for a 
salary raise commensurate with his 
abilities. 

L. CuristiANsEN, J.M. ASCE 
Assoc. Civil Engr., Los Angeles 
County Flood Control Dist. 


Los Angeles, Calif. 


Engineering students need 
adequate preparation 


To THe Epitror: To clear up a point 
raised by K. S. Anderson, M. ASCE, 
in his letter in the March issue (p. 66), 
may I say that it is not my aim to 
add an extra year on the engineering 
curricula in order to cover neglected 
high school subjects. If the proposed 
three-year professional engineering cur- 
ricula required a two-year pre-engineer- 
ing program in arts colleges, including 
chemistry, physics, and two years of 
college mathematics, and the high school 
student did not have the necessary high 
school algebra and physics, then he 
would have to spend at least part of 
an additional year in preparation. The 
advantage would be an incentive for 
serious students to prepare to meet the 
fixed requirements. 

Mr. Anderson is correct in stressing 
the need for political science, history, 
geography, economics and other subjects 
to make the engineer also a citizen, 
and to round out his background for 
future development. Adequate coverage 
of these subjects cannot now be squeezed 
into four vears and still do justice to 
the necessary mathematics, sciences, and 
engineering subjects. Some could well 
be placed in the two-year pre-engineer- 
ing program and the rest interspersed 
in the professional curriculum. Faster 
progress can be expected with a class 
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that comes selected after two years of 
college experience. 

Incidentally we may be wasting our 
time in attempting to force the high 
schools to adjust their courses upward 
for engineering. It looks as though the 
colleges will have to provide more “re- 
fresher” subjects to accommodate the 
vast numbers of poorly prepared incom- 
ing freshmen who have met the lowered 
standards in high school but are not yet 
ready to begin their engineering educa- 
tion. This preparatory work does not 
belong in a professional school. It should 
be offered in community colleges. 


8. B. Fotx, M. ASCE 
Prof. of Eng. Mechanics 
The Ohio State Univ. 


Columbus, Ohio 


Deflection factors for 
simple beams 


To THE Eprror: I have read with inter- 
est the article on beam moment of inertia 
and deflection by John Webster Brown in 
the December 1956 issue, and also the 
comments on it in the March 1957 issue 
(p. 67). 

I have been using a table I drew up 
several years ago giving similar informa- 
tion in a slightly different form. This 
table, the accompanying Table I, is I be- 
lieve self-explanatory and is offered in the 
hope that others may find it as useful as 
I have. In designing for a limiting deflec- 
tion, I think most engineers would prefer 
to test their own judgment by selecting a 
beam section and then checking the de- 
flection. After one or two misses in early 
practice, the designer establishes a feeling 
which is not gained by the possibly shorter 
method of calculating the necessary value 
of I beforehand. 

Table I can however be used to deter- 
mine the value of J required by equating 


TABLE |. Deflection factors for simple 
beams 


ConcENn- 

TRATED 

Untrorm at 

Loan, CENTER 
Ib per ft _kips, 

F (w/I) F(W/I) 

37.0 


0.715 

0.816 40.7 
0.918 44.6 
0.932 48.8 
1.162 
1.302 
4 
1.619 
1.800 


1.985 


—— 
ooo 


SEESSESISES 


DOS 


the maximum allowable deflection to the 
appropriate value of F (w/I) or F (W/I). 
It will be realized that aa in inches, is 
and Span in tt oper- 
ations that can be done mentally and do 
not require tabulation. 
The notation is: 
A = deflection, in. = 
F (w/1) or F (W/T) 
L = span, ft 
w = uniform load, lb per 
lin ft 
W = concentrated load at 
center of span, kips 
E = (29 X 10*) psi 
I = moment of inertia, in.‘ 
Example 1: Find the deflection in the 
center of a 22-ft span for a uniform load 
of 1,200 lb per ft using 16 WF 36 (J = 
446.3 in.‘). From Table I, the uniform load 
factor for this span is 0.181. Substituting, 
0-181 X 1,200 _ 
I 


simply in ft 


Simple formula solves 


To tHe Eprror: In reference to the 
article, “‘Beam Moment of Inertia De- 
termined by Table,’ in the December 
1956 issue (p. 68), I would like to offer the 
following comments. Tables such as that 
presented by Mr. Brown can be very useful 
and time saving tools. However, when 
the computations involved can be reduced 
to a simple, easily remembered formula 
(I = 0.3 Sl) I believe this is a further 
simplification. 

As the usual procedure is to proceed 
from the determination of the moment 
M to determining the required section S, 
a method was sought to carry this one 
step further and obtain the required mo- 
ment of inertia from the previously de- 
termined section modulus. Beginning with 
the formulas basic to this problem, this 
was done as follows: 


Required: A solution for J in terms of S 
and 1. 
M 


Solutions: S = — = 


5 X 8 X 360f 
384 X E 
Substituting for f and EZ and multiplying 
by 12 in. per ft in order to adapt the for- 
mula for the initial substitution of / in feet 
in the final form, 
5 X 8 X 360 X 20,000 x 12 
I= 
384 X 30 X 10° 
I =0.3 Sl 


where J is in in.‘, S in in.’, and 1 in ft. 


Example 2: Find the deflection in the 
center of a 20-ft span for a concentrated 
load of 15 kips in the center of the span, 
using 16 WF 36 as before. From Table I, 
the load factor for this span is 9.94. Sub- 
stituting, 

X15 _ 149.1 
446.3 

The above examples are for steel beams. 
For wood beams (where E = 1.2 X 10), 
use A as obtained from the tables, multi- 
plied by 24. For wood beams (where E = 
1.6 X 10°), use A as obtained from the 
tables, multiplied by 18. For concrete 
beams (where EF = 3 X 10*), use A as ob- 
tained from the tables, multiplied by 10, 
approximately. 

It is not my intention to detract from 
the value of Mr. Brown’s original article. 
He will realize, I hope, that the comment 
it has provoked is in itself a demonstration 
of its worth. 

I. T. C. Larnper, A.M. ASCE 
Structural Engineer 


Montreal, Canada 


= 0.33 in. 


for beam moments 


Incidental to this, by substituting for f 
and converting to practical units, the 
formula for the section modulus can be 
written in the form, 

S = 0.6 M, where S is in in.* and M in 
ft-kips The three basic equations can now 
be expressed in what is believed to be their 
most practical forms: 


2 
= 0.6 M; 1 = 03 Sl 


where M is in ft-kips, w in kips, / in ft, 
S in in.’, and J in in.‘ 

For example, to solve the problem given 
in the article: 

Given: | = 17.5 ft; w = 1.35 kips per ft; 
and d limited to 1/360. 
(17.5)? X 1.35 

8 


Solution: M = = 51.7 ft- 


kips 

Required S = 0.6 X 51.7 = 31.1 in? 

Required J = 0.3 X 31.1 X 17.5 = 163 
in.‘ 

By simple proportion, the formula J = 
3 Sl can be adapted to other conditions, 
such as when the deflection is limited to 
1, 240. The formula then becomes 


1 =03S1X or I = 0.2 Sl. 


It is also merely a matter of simple pro- 
portion to determine the actual deflection 
of the beam selected. 

l I required 
= 360 J furnished 
I have used this formula for many years 
and believe it to be the simplest and quick- 
est method of determining J or d. 


C. RosENVINGE 
LTJG CEC USNR 


New York, N.Y. 
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| 
| 
; ConcEn- 360 
TRATED 
Unrrorm Loab at 
§ Loap CENTER, 
Ib per ft Span, _ kips, 
P (w/I) ft F(W/I) 
. 1 65 w 
0.0222 13 384 Ed 8gf 384 E X 1/360 
: 0.0300 14 
0.0393 15 
pid 0.0508 16 
0.0647 17 
0.0810 18 
0.1000 19 
0.124 20 
0.151 21 
; 0.181 22 
0.218 23 
0.250 24 
| 0.303 25 
0.354 26 
0.412 27 
gene 0.459 28 
ze 0.549 29 
; 0.629 30 
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HOW TO HANDLE 
WET JOBS 


#38 of a Series 


Project: Power Plant, Managua, Nicaragua 
General Contractor: The H. K. Ferguson Company 
Pumping Contractor: WELLPOINT DEWATERING CORP., NEW YORK 


Wellpoints travel to remote Nicaragua to... 


Control 32 ft of Water in Volcanic Soil 


This was a job located, inaccessibly, in remote Nicaragua. First, the wellpoint system (by Griffin) successfully dried 


Much of the equipment had to come via long overseas the stubborn volcanic soil. 40,000 cu yds were then removed 
journey to the coast—then be hauled by narrow-gauge rail- and much of this material was used to build the dike shown 
road to the work-site. in photo (no sheeting needed here, excavation open cut). 


© Wrestling with these knotty problems of supply, H. K. © Dike protected work-area from the waves of wind-swept 
Ferguson Co. required dependable performance in all re- Lake Managua as construction went ahead on schedule. 
spects. Efficient dewatering helped, as follows: Griffin wellpoints travel everywhere, save trouble every time. 


DEWATERING © SOIL STABILIZATION © JETTING 


MAIN OFFICE: 881 East 141st Street, New York 54, N. Y. 


Jacksonville, Fla.: 2016 E. Adams St. * Hammond, Ind.: 548 Indiana St. * Houston, Tex.: 6100 Harvey Wilson Drive 
In Canada: Construction Equipment Co., Ltd. * Toronto, Montreal, Halifax, Edmonton 
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Pace & Associates 


STRUCTURAL ENGINEER: 
Frank J. Kornacker 


STRUCTURAL FABRICATOR: 
Hansell-Elcock 


ERECTORS: 
Cragin Construction Co. 
IN CONSTRUCTION—the immense exposed VIEW from main entrance, overlooking en- 
plate girders in place, with purlins being hung. LANDSCAPE DESIGN: trance terrace. All walls are panels of obscure 


Alfred Caldweil, Architect and clear glass framed in steel. 
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26,000 sa. feet 
without a 
single 
interior column! 


-§...CROWN HALL 


"Denne HALL, at Illinois Institute of Technology, marks 
a milestone in the use of Structural Steel—a classic 
example of strength, economy, and honest, simple 
beauty. 

The main floor of Crown Hall is a single room, 220 ft. 
long, 120 ft. wide, and 191, ft. high. Yet, in this immense 
room there is not one structural column. 

The vast roof is suspended from 6’-deep plate girders, 
which project out of the building as an exterior skeleton. 
These girders were shop-fabricated, and each was de- 
livered to the building site in two 60-ft. sections. There, 
they were spliced and hoisted into place. Purlins are 
hung beneath the roofing. 

This huge, open hall, which could be used for virtually 
anything from a factory to a theatre, was built at a cost 
of $13.71 per sq. ft. 

Strength... economy ... versatility . . . simple, vigor- 
ous beauty—these are the qualities offered by Structural 
Steel; qualities proved time and again in structures that 
range from mighty, bustling skyscrapers to serene, 
single-story panoramas of steel and glass like Crown 
Hall. 

Structural Steel is easily the most economical of load- 
carrying materials—and the strongest. It will take more 
abuse than other structural materials, effectively resist- 
ing tension, torsion, shear and compression. Enclosed in 
buildings, it lasts indefinitely, needing no maintenance. 
Structural Steel may be welded, riveted, or bolted, and 
can be erected in any weather. Since steel members are 
fabricated indoors, weather cannot affect the quality of 
workmanship. 


CROWN HALL houses the Dept. of Agriculture, Institute of Design and 
Planning Dept. The entrance terrace is a gathering place for students 
bety 1 The b Yt houses shops and classrooms. 


GET THIS INFORMATIVE BOOK, FREE! 


STRUCTURAL STEEL 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


United States Steel Corporation 
525 William Penn Place, Room 5616 
Pittsburgh 30, Pennsylvania 
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COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


UNITED STATES STEEL 


Please send me a free copy of 
Hot Rolled Carbon Steel Shapes and Plates 
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SOCIETY 
NEWS 


Last Call for the Buffalo Convention 


The Buffalo Section Steering Commit- 
tee is emphasizing the mobile nature of 
the Society’s Buffalo Convention, to 
which the Section will be host, June 3 
through 7. In addition to the significant 
technical program, which will occupy 
four days and which was printed in the 
April issue, there will be tours and in- 
spection trips galore. While major em- 
phasis is being placed on the tour of 
the St. Lawrence Seaway and Power 
Project, the spotlight must be shared 
with some of the many other important 
engineering projects in which the Buffalo 
area abounds. Outstanding among these 
projects are Ontario Hydro’s Sir Adam 
Beck Hydroelectric Station, the Lack- 
awanna Plant of Bethlehem Steel, the 
New York State Thruway, and Niagara 
Mohawk’s C. R. Huntley Steam Station. 


The St. Lawrence Project 

Before embarking on the St. Lawrence 
tour, which is set for June 6-8, engineers 
attending the Convention will be fully 
briefed on this great international engi- 
neering venture. All the participating 
Divisions are devoting one or more ses- 
sions to planning, design, and construc- 
tion phases. 

On Thursday evening, June 6, buses 


Photo at left shows Niagara River and Falls model. This is a 
general view looking downstream. Intakes for diverting water to 
hydroelectric power plants downstream are located on both 
sides of the river. Model investigations were made to assist 
in the design of remedial works necessary to preserve the 
beauty of the Falls, and to compensate for the effects of ad- 
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will leave the Hotel Statler, Convention 
Headquarters, for the Canadian National 
Railway Station at Fort Erie, Ontario, 
which is across the Niagara River from 
Buffalo. The “ASCE Special” will leave 
Fort Erie at approximately 9:30 p.m. 
and arrive at Cornwall, Ontario, early 
Friday morning, June 7. Accommoda- 
tions will include roomettes and a few 
bedrooms and compartments. 

The cost of the St. Lawrence Tour, 
including transportation, sleeping accom- 
modations, and meals en route, will come 
to about $35 a person. Members wishing 
to provide their own transportation may 
meet the group at Cornwall, and proceed 
with it from this point. A special rate 
for this option will be available. 

Members and their families will de- 
part from Cornwall via buses to visit the 
various parts of the Seaway and Power 
Project. Construction activity will be at 
its peak at the time of the ASCE tour, 
according to officials of the project. 
First stops on the agenda will be the 
Grass River and Dwight D. Eisenhower 
locks. Each lock is 800 ft long, 80 ft 
wide and has a 30-ft depth over the 
sills. The two locks will lift vessels some 
85 ft through the 10-mile Long Sault 
Canal. From there the tour will proceed 


to the Long Sault Dam, Barnhart Island 
Powerhouse, and the Iroquois Dam site 
on the United States side. The buses 
will then proceed to Ogdensburg, where 
they will cross by ferry to the Canadian 
shore and then go to the Iroquois Lock. 

At the conclusion of the inspection 
trip, it’s back to Buffalo, with arrival 
time scheduled for approximately 9:00 
a.m. Saturday, June 8. 

The ASCE Highway and Structural 
Divisions will sponsor a field inspection 
trip to the New York State Thruway 
for all interested members. As Buffalo is 
temporarily the western terminus of the 
Thruway, both completed portions and 
sites under construction will be available 
within the Buffalo area for the field trip. 
The 400-mile section from New York 
to Buffalo is now open, and an 80-mile 
section between Buffalo and the western 
border of New York State near Erie, Pa., 
is under construction. 

The Bethlehem Steel Corporation’s 
Lackawanna Plant will be host to the 
Structural Division. This installation is 
Bethlehem’s third largest plant and the 
sixth largest in the world in terms of 
steel production. At the present time, it 
is producing 5% million ingot tons an- 
nually which is in excess of its rated 


(ACK AWANNA 


ditional diversions of water for power purposes. Engineer is 
shown removing miniature gates from proposed regulating 
dams. In right-hand view iron ore from the historic Mesabi 
range is unloaded at the Lackawanna plant of Bethlehem 
Steel by huge unloading machines which take 17 tons at a 
bite. Here is part of the Great Lakes fleet of ore vessels. 
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capacity. The strip mill and bar mill are 
among the points of interest to be in- 
cluded on the ASCE tour. 

The Power Division tours include vis- 
its to the Canadian Sir Adam Beck 
Hydroelectric Station and to the Hunt- 
ley Steam Electric Generating Station, 
both located on the Niagara River. The 
Structural and Construction Divisions are 
co-sponsors of the latter trip. Another 
feature of this Niagara trip will be a 
visit to the remedial works and weir 
above the Falls. This project was de- 
signed to provide more even distribution 
of flow over the brink of the Falls and 
to maintain desired water levels in the 
upper reaches of the river. 


Unusual Ladies Program 

The Committee feels that it has 
planned a most enjoyable program for 
the ladies fortunate enough to be at- 
tending the Convention in June. The 
kick-off will be a “Get Acquainted” Tea 
at the Hotel Statler on Monday. 

A tour of the Niagara Frontier will 
be the big attraction on Tuesday. Buses 
will call for the ladies at the hotel in 
the morning. The sightseers will proceed 
to Niagara Falls and view the magnifi- 
cent scene from both American and Ca- 
nadian shores. A visit to Fort Niagara 
is also included. Luncheon at the Ni- 
agara Falls Country Club will be a high- 
light of the day. The club is beautifully 
situated at the top of the escarpment al- 
lowing a panoramic view of the country- 
side. The ladies will return to the Hotel 
Statler about 5:30 p.m. 

Wednesday has been left open for in- 
dividual plans—shopping, visiting muse- 
ums and art galleries, theaters, or per- 
haps an appointment at the beauty shop 
before the informal dinner dance that 
evening. 

A luncheon at the Twentieth Century 
Club in Buffalo has been planned for 
Thursday. At this occasion a short film 
of the St. Lawrence Seaway will be 
shown to give the ladies a preview of 
what they will see the next day when 
they actually visit the project. Members 
of the Pittsburgh or Rochester Twen- 
tieth Century Clubs should bring their 
membership cards if they desire to take 
advantage of club facilities at another 
time. 

On Thurday evening, the women will 
join their husbands to entrain for the 
St. Lawrence on a chartered all-Pullman 
train. They will arrive Friday morning 
ready for the tour of the international 
St. Lawrence Seaway Project. A bit of 
sound advice—include a comfortable pair 
of walking shoes in your bag. 

The Women’s Committee is looking 
forward to greeting all the ladies who 
can possibly come. 
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Long Sault Dam near Massena, N. Y., is one of the construction projects to be 
visited on the St. Lawrence tour at the Buffalo Convention. Concrete placing 
will be underway in the second-stage cofferdam for this 2,900-ft-long, 120-ft-high 
regulating dam. Major structures to be viewed include the 22,000.000-hp Barnhart 
Island powerhouse, Eisenhower and Grass River locks, and Iroquois Dam and lock 


as well as millions of yards of excavation. 


LOCKS AND LONG SAULT CANALY) 
TO BE CONSTRUCTED BY US. 


Women’s Activities Committee prepares for Buffalo Convention. The committee in- 
cludes (in usual order) Mesdames Loren W. Olmstead, Robert C. Richert, Newell 
L. Nussbaumer, George F. Unger, Edward J. Nunan and Kenneth C. Swanson, and 
Miss Mildred E. Schudt. 
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IROQUOIS CONTROL DAM BARNHART ISLAND : 
3 WORKS TO BE CONSTRUCTED BY Joe POWER HOUSE 
POWER AUTHORITY OF STATE OF NEW YORK 
AND HYDRO ELECTRIC POWER COMMISSION 
OF ONTARIO FOR POWER PHASE CONSTRUCTION © fe 
CANADA LONG SAULT SPILLWAY DAM 
ROQUO 
MORRISBURG 
IROQUOIS 
INTERNATIONA\ DARY | 0. ESEMHOWER ~ Conte 
1 TED 
GRASS, RIVE 
STATES LOCK 


Hal W. Hunt Appointed Executive Editor 
of “Civil Engineering” 


Bringing to the Society long experience 
and an established reputation in both 
the construction and editorial fields, Hal 
W. Hunt, M. ASCE, has been appointed 
executive editor of Crvi. ENGINEERING. 

For eight years in the 1940’s Mr. Hunt 
was associate editor of Engineering 
News-Record, writing in the construc- 
tion, business, and labor relations fields. 
He has also had a wide variety of con- 
struction experience with contractors and 
engineers, in both field and office. He 
has just returned from two and a half 
years in Spain, first as project engineer 
on design of the $70,000,000 naval port 
and airport development on Cadiz Bay 
for the Architect-Engineer Spanish Bases 
and then as chief engineer for Corbetta- 
Coviles on the construction of the $20,- 
000,000 harbor at Rota. Earlier Mr. Hunt 
was with Corbetta on construction of 
the Bronx-Whitestone Bridge in New 
York. 

Mr. Hunt is a civil engineering gradu- 
ate of the University of Iowa and began 
his professional career with the Iowa 
Highway Commission. He is a profes- 
sional engineer licensed in New York, 
Iowa and Oregon. In the 1930’s he was 
project engineer for the Construction 
Plant Division of the Tennessee Valley 
Authority supervising design of plants 
for construction of major locks and 
dams. 

Long active in the ASCE Construc- 
tion Division, he has served it as pro- 


gram committee chairman and secretary. 
While in Portland, Ore., from 1951 to 


Hal W. Hunt 


1953 as resident engineer for Frederic 
R. Harris, Inc., of New York, on con- 
struction of a pier at Swan Island for 
the Port of Portland Commission, he 
started and edited the “Oregon Civil En- 
gineer.” This is the news sheet for the 
Oregon Section of ASCE. 

As executive editor Mr. Hunt will 
work closely with Walter E. Jessup, long- 
time editor of the Society’s official pub- 
lication, to continue its growth and ex- 
tend its influence. 


Pipeline Division Committee Seeks to Standardize 


Pipeline Crossings of Railroads and Highways 


A major step toward eliminating pres- 
ent problemsconnected with laying pipe- 
lines under railroad and highway cross- 
ings has been taken by the Society’s 
newly formed Pipeline Division, which 
has set up a Committee on Pipeline 
Under Crossings of Railroads and High- 
ways. The first task undertaken by the 
group will be to eliminate the confusion 
caused by the multitude and variety of 
existing specifications by recommending 
a standard for pipeline crossings. 

The new committee is made up of 
twenty-five engineers representing rail- 
roads, the U. S. Bureau of Public Roads, 
the Federal Power Commission, pipeline 
groups, gas and petroleum organizations, 
and others. It is headed by J. E. 
Thompson, superintendent of construc- 
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tion for the Natural Gas Pipeline Com- 
pany of America, Chicago. 

In a statement of the committee's 
purpose, Chairman Thompson noted 
that, “The need for a standard for pipe- 
line crossings for highways and railroads 
has become more urgent as longer and 
larger diameter pipelines are built which 
cross literally hundreds of different state 
and local highways as well as railroads 
with a single pipeline. One division of a 
railroad may have, and sometimes does 
have, different specifications from an- 
other division for the same class of 
road, and many highways are adopting 
codes which vary for the same class of 
construction. 

“With the many different and varied 
specifications now in use, it has heen 


increasingly difficult for pipeline com- 
panies to obtain the proper materials 
and design for each individual condi- 
tion, since pipeline materials often must 
be ordered two years in advance of con- 
struction and many times before cross- 
ing permit data are ‘available. It is be- 
lieved that a properly developed stand- 
ard could greatly facilitate the issuance 
of permits of railroads and highways, 
thus cutting down the volumes of cor- 
respondence often necessary for a single 
pipeline crossing. It will assure the rail- 
road or highway department of a safe, 
well engineered crossing.” 

Mr. Thompson goes on to say that 
while the committee is not a code-writ- 
ing organization, it will assemble and 
coordinate the engineering information 
contributed by the interested organiza- 
tions. ASCE, he points out, “is a repre- 
sentative of all the interests involved, 
and is not attempting to suggest a code 
which will favor any particular group. 
The committee is aware, of course, that 
the pipeline companies will have to con- 
form to existing piping codes and to the 
loading design of the highway or rail- 
road. 

“After the tentative specification pre- 
pared by the committee has been ap- 
proved by the committee membership 
and by the American Standards Asso- 
ciation, it will be adopted as a standard 
code for pipeline under crossings of rail- 
roads and highways.” 

At the Pipeline Division’s first tech- 
nical program at the Jackson Conven- 
tion, Joseph B. Spangler, executive sec- 
retary of the Division, reported that a 
Highway Task Group—consisting of R. 
Robinson Rowe, Edward Kauffman, and 
Edwin H. Jones—had sent a question- 
naire to the 48 state highway depart- 
ments and had received replies indi- 
cating a widespread desire to cooperate 
in developing a standard. 


New Appointment 
to ESPS Board 


Bennett L. Raffin, M. ASCE, partner in 
Rothschild, Raffin & Weirick, has accept- 
ed appointment as representative to the 
San Francisco Advisory Committee for 
the Engineering Societies Personnel Serv- 
ice. Along with other representatives of 
the local sections of the cooperating en- 
gineering societies, Mr. Raffin will pro- 
vide counsel, guidance, and review of 
operations in the San Francisco office: of 
the ESPS with the'aim of improving 
the Societies’ employment service for 
Western engineers. 
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Thomas H. MacDonald, 
Hon. M. ASCE, Is Dead 


Thomas H. MacDonald, Honorary 
Member of the Society and retired head 
of the.U. S. Bureau of Public Roads, 
died suddenly at College Station, Tex., 
on April 7. He was 72. As chief of the 
Bureau of Public Roads for 34 years, 
Mr. MacDonald had an important role 
in developing the nation’s modern high- 
way system. He retired in 1953 and went 
to Texas Agricultural and Mechanical 
College, where he had the title of “Dis- 
tinguished Research Engineer.” For his 
road-building activities during the war 
President Truman awarded him the 
Medal of Merit. He was also decorated 
by France, Norway and Czechoslovakia. 
He was active in the Permanent Interna- 
tional Association of Road Congresses 
and represented the United States at 
many international road shows. 

Born in Leadville, Colo., Mr. MacDon- 
ald attended Iowa State Teachers Col- 
lege and graduated from Iowa State Col- 
lege as a civil engineer in 1904. After 
teaching at Iowa State he joined the 
Iowa State Highway Commission, be- 
coming chief engineer in 1911. In 1919 
he went to Washington to accept the 
position of head of the newly created 
Bureau of Public Roads. 

Mr. MacDonald became an Honorary 
Member of ASCE in 1948. 


Robert K. Lockwood Promoted to 
Assistant to Secretary of ASCE 


In an expansion of the ASCE head- 
quarters staff, Robert K. Lockwood, 
A.M. ASCE, has been transferred from 
the post of executive editor of CrviL 
ENGINEERING to a positon as Assistant 
to the Executive Secretary. 

Mr. Lockwood, a 1948 civil engineering 
graduate of the College of the City of 
New York and registered professional 
engineer in New York State, has been 
on the Crvit ENGINEERING staff since the 
fall of 1948. He was associate editor until 
1954, and since then has been executive 
editor. 

In World War II Mr. Lockwood served 
in the Infantry, commanding a platoon 
in the Philippines. Later he was in charge 
of the industrial demobilization of Japan 
in a three-prefect zone, which included 
the second largest city in the island. 
Since the war he has been active in the 
Corps of Engineers Reserve and now 
has the rank of Captain. He is brigade 
engineer for the New York State Con- 
struction Brigade. 

Mr. Lockwood has performed innu- 
merable special editorial services for the 
Society, and has represented it on vari- 
ous technical and professional groups. 
He was active in the Metropolitan Sec- 
tion’s Junior Forum, which he served as 
president. He was also a prime mover 


Robert K. Lockwood 


in starting the Section’s newsletter four 
years ago, and has been editor of it since. 
Joining ASCE as a Junior Member in 
1948, he transferred to Associate Member 
in 1952. 

In his new work Mr. Lockwood will 
be responsible for coordinating the So- 
ciety’s activities in the Department of 
Conditions of Practice now being han- 
dled by Assistant Secretary E. L. Chand- 
ler. 


President Whitaker of ICE Entertained in New York 


Sir Arthur Whitaker, KCB, president 
of the Institution of Civil Engineers 
(Great Britain), was entertained at a 
special luncheon at the Engineers Club 
on April 3 by a group of New York en- 
gineers, including present and past of- 
ficers of ASCE. For nearly 40 years of 
his unusual career President Whitaker 
has been in Her Majesty’s service. He 
was engaged on Admiralty, dockyard, 
and naval projects both at 
home and abroad—Jamaica, Malta, and 
Singapore. In 1940 he was appointed 
civil engineer-in-chief to Admiralty, a 
position he held until he retired in 1954 
to become a partner in the firm of Live- 
sey and Henderson, consulting engineers. 

He was guest of honor at the monthly 
luncheon of the American Institute of 
Consulting Engineers, where he spoke 
of the difficult and expensive engineer- 
ing problems connected with improving 
the capacity of the Suez Canal. Because 
of Sir Arthur’s membership on the Com- 
mission Consultative Internationale des 
Traveaux. of the Suez Canal Company, 
his comments were of particular profes- 
sional interest. 
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Four ASCE Past-Presidents attend cocktail party honoring president of Institution 
of Civil Engineers of Great Britain. Seen here (in usual order) are ASCE Execu- 
tive Secretary William H. Wisely; Enoch R. Needles and Richard E. Dougherty, Past- 
Presidents of ASCE and New York City consultants; Sir Arthur Whitaker, president 
of Institution of Civil Engineers, London; Carlton S. Proctor and Malcolm Pirnie. 
Past-Presidents of ASCE and New York City consultants; and Capt. F. C. Theobald, 
consulting engineer for the Union Carbide and Carbon Company. 
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Some 8,400 engineers and scientists met 
in Philadelphia, March 11-15, in what 
was probably the largest gathering of the 
atomic power industry ever held in the 
United States. Seeking to bring together 
all the facets of the industry at one 
time, the Congress embodied four major 
segments: the Second Nuclear Engi- 
neering and Science Conference; the 
Fifth Atomic Energy in Industry Con- 
ference; the Fifth Hot Laboratories and 
Equipment Conference; and the Inter- 
national Atomic Exposition. The entire 
Congress was coordinated by Engineers 
Joint Council. 

Among the new techniques unveiled at 
the meeting was the co-precipitation 
process for the removal of radioactive 
wastes developed at Hanford. The pro- 
cess is a simple volume reduction by 
carrier precipitation. Highly radioactive 
cesium-137 and strontium-90 are depos- 
ited out of large volumes of aqueous 
waste solutions by co-precipitation with 
metal ferrocyanides. 

In speaking of the water pollution 
problems associated with the atomic en- 
ergy industry, E.C.Tsivoglou and W. M. 
Ingram, of the Taft Sanitary Engineer- 
ing Center, and E. D. Harward, of the 
Atomic Energy Commission, stated in 
their paper that, “The water pollution 


Philadelphia Nuclear Congress Largest Since Geneva 


problems associated with the atomic en- 
ergy industry are similar to those en- 
countered with other industries, except 
for the nature of the pollutant and de- 
tails such as measurement techniques. 
Hence, it is anticipated that control of 
radioactive wastes from this industry will 
be administered by existing regulatory 
agencies, according to the same general 
methods and policies practiced for other 
more familiar industrial effluents. Stream 
surveys for radioactive waste control, 
and the interpretation of the data col- 
lected, differ somewhat from those for 
more ordinary water pollutants because 
of the peculiar character of radioactive 
wastes and the manner in which they 
affect the stream. One reason for this is 
that there exists no stream self-purifica- 
tion capacity for radioactive wastes in 
the sense that a stream purifies itself of 
organic pollutants.” 

Of particular significance to the pro- 
fession was discussion of the use of 
radioactive tracers for engineering stud- 
ies. P. F. Carlton, of the Corps of 
Engineers, told of the success of studies 
of their use in determining moisture 
content and density of soils. Studies at 
the Robert A. Taft Sanitary Engineer- 
ing Center, Cincinnati, in which radio- 
active tracers were used to determine 


This model of the pressurized water reactor being developed by Westinghouse for 
the Yankee Atomic Electric Company's 134,000-kw plant near Rowe, Mass., was 
Atomic Exposition highlight. Atomic reactor, surrounded by steam generators, can 
be seen at left. The fabricated fuel rods in the reactor contain enough uranium to 
support an atomic chain reaction, which in turn produces heat for converting water 
to steam. This steam drives the turbine and electric generator, seen at right in 
model, to produce electric power. 
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flow time and dispersion, were described 
in a paper by Conrad P. Straub, chief 
of the Radiological Health Program, 
and C. Richard Hagee, in charge of in- 
strumental and physical methods. Of 
most importance to the profession as a 
whole have been the studies utilizing 
these new tools for the measurement of 
longitudinal mixing in pipes, determina- 
tion of flow time and dispersion in water 
courses, artificial basins and ground wa- 
ter, distribution of pollution from ocean 
outfalls, evaluation of the removal of 
bomb debris from the atmosphere by the 
environment and by water treatment 
plants, and for rapid detection of coli- 
form organisms. 

On the structural side H. T. Evans of 
Stone & Webster, architect-engineer for 
the Shippingport Atomic Station (Octo- 
ber 1956 issue, page 56), noted the sig- 
nificance of structural engineering to the 
atomic program. He stated that, “The 
plant for the disposal of radioactive 
wastes at the Shippingport Atomic Pow- 
er Station occupies an area of more 
than an acre adjacent to the main plant. 
Unlike the main plant, its design in- 
volved no unusual structural problems 
and the layout was not limited by struc- 
tural requirements. Nevertheless, the 
structural work is of such extent that 
its cost has been estimated as approxi- 
mately 40 percent of the total cost of the 
waste disposal plant. This is a con- 
siderably higher proportion than in the 
main plant and is much higher than is 
usual for steam power stations and pro- 
cess plants in general.” 


First “Critical” Reactor Exhibited 

Among the more spectacular exhibits 
at the Atomic Exposition was the first 
“critical” reactor ever publicly exhibited 
in this country. The reactor was a model 
of the pressurized water reactor being 
built by Westinghouse for the Yankee 
Atomic Electric Company. The model 
contained enough uranium to support 
an atomic chain reaction, power from 
which was used to open the Congress. 
Also on exhibit was an atomic powered 
battery about the size of a cough drop, 
which has a life of five years and can be 
used to power such items as hearing 
aids, portable radios, and eventually 
wrist watches. 

The purpose of the Congress was to 
stimulate the free exchange of informa- 
tion concerning the atomic sciences, 
thereby speeding the growth of the in- 
dustry and hastening the ultimate de- 
velopment of peaceful uses of this most 
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important energy source. To this end the 
Congress was eminently successful. 


Congress Papers Available 

A list of the Nuclear Congress pa- 
pers is available on request, and in- 
dividual papers may be purchased, at 30 
cents apiece, until January 1958. In- 
quiries and orders should be sent to 
T. A. Marshall, Jr., Nuclear Congress 
Manager, 29 West 39th Street, New 
York 18, N. Y. The bound Proceedings 
of the Congress will be available later 
in the year. The price has not yet been 
determined. Complete transcripts of the 
Atomic Energy in Industry Conference 
are available now at $15 from the Direc- 
tor, Conference Division, National In- 
dustrial Conference Board, 460 Park 
Avenue, New York 22, N. Y. Bound 
sets of the papers presented at the Hot 
Laboratories and Equipment Conference 
sell for $10 each, and orders for these 
should also be sent to Mr. Marshall. 


Joint Committee on Composite Construction Activated 


The new technical Committee on 
Composite Construction got to work at 
its first meeting, held in Dallas, Tex., 
late in February. This committee— 
formed jointly by the ASCE Structural 
Division and the American Concrete In- 
stitute—has the objective of preparing a 
recommendation for the design and con- 
struction of structures composed of pre- 
fabricated beams and cast-in-place slabs. 
It will consider all types of composite 
construction pertaining to flexural mem- 
bers for buildings and bridges. Empha- 
sis will be placed on steel beams with 
concrete slabs and on precast concrete 
beams with cast-in-place slabs. 

At the Dallas meeting the fifteen 
members of the committee were divided 
into five task groups, each charged with 
studies of one of the following subjects: 
Design methods; deformational stresses; 
shear connection between the component 


elements; effective slab width and nega- 
tive moment region; and deflections and 
vibrations. Each task group is expected 
to prepare a report summarizing the 
available information on the subject un- 
der study, pointing out the area of need 
for additional information, and indicat- 
ing how it can be obtained. 

The committee also considered a pro- 
posed research project concerned with 
methods of connecting a precast concrete 
beam with a cast-in-place reinforced con- 
crete slab. The possibility of cooperation 
with the American Institute of Steel Con- 
struction in studying composite construc- 
tion in steel and concrete was discussed. 

Dr. Ivan M. Viest, of the University of 
Illinois, is chairman of the Committee 
on Composite Construction. For the 
Structural Division, this activity is co- 
ordinated by Leo H. Corning, member 
of the Division’s Executive Committee. 


New Chairmen of ASCE Professional Committees 


TRENT R. DAMES 
Committee on Junior Members 


DAVID G. BAILLIE 
Registration of Engineers 
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ELMER J. MAGGI 
Committee on Local Sections 


HERBERT C. GEE 
Committee on Professional 


Practice 


EMORY E. JOHNSON 
Committee on Student 


Chapters 


DON H. MATTERN 
Committee on Salaries 


ROLAND P. DAVIS 
Committee on Engineering 


Education 


JACK Y. LONG 
Committee on Employment 
Conditions 
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Joint Honors Awarded 


at AIME Annual Meeting 


Herbert Hoover, Jr., former Under Sec- 
retary of State (above, right) receives 
the Hoover Medal, named after his father 
and sponsored by the Four Founder 
Societies. The award, made by engi- 
neers to a fellow engineer for distin- 
guished public service, was presented 
at the AIME Annual Meeting in New 
Orleans by H. DeWitt Smith, of New 
York, past-president of the Institute. 


Former President Hoover was the first 
recipient of the Medal in 1930. He is 
senior past-president of the Institute. 
Mohamed Mortada (above, left) receives 
Alfred Nobel and Rossiter Awards from 
Carl E. Reisle, Jr., outgoing president of 
AIME, at its annual meeting in New 
Orleans. Alfred Noble Prize is joint 
award of Four Founder Societies and 
Western Society of Engineers. 


Intersociety Sanitary 
Engineering Board Meets 


At a special meeting held in Washing- 
ton on March 5, the Board of Trustees 
of the American Sanitary Engineering 
Intersociety Board accepted 98 addi- 
tional applicants for certification without 
examination. This brings the total close 
to the 300 mark. The next meeting of 
the Board at which applications can be 
considered will be held during the An- 
nual Convention of the ASCE in New 
York City, October 14-18. 

Several other important actions were 
taken. The American Institute of Chem- 
ical Engineers had previously been ac- 
cepted as a sponsor of the ASEIB Board, 
and nominees to the Board of Trustees 
were elected members. These are Larry 
W. L. Faith, director and chief engineer, 
Air Pollution Foundation, Los Angeles, 
Calif.; K. S. Watson, General Electric 
Company, Schenectady, N. Y.; and R. F. 
Weston, Weston Eckenfelder and Asso- 
ciates, Newtown Square, Pa. 

It was agreed to extend an invitation 
to the American Industrial Hygiene As- 
sociation to serve as a Board sponsor 
in order to identify the industrial hy- 
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giene engineers with its activities. In 
order to provide the members of the 
AIChE and the AIHA an opportunity 
to take advantage of the “grandfather’s” 
section without examination, the dead- 
line for receipt of applications for con- 
sideration for certification without ex- 
amination was extended from July 1 to 
October 1, 1957. 


ASCE Honorary Member 
Frederick Ohrt Dies 


Frederick Ohrt, Honorary Member of 
ASCE and retired manager and chief 
engineer of the Honolulu Board of Wa- 
ter Supply, died in a hospital in that 
city on March 28. Connected with the 
Honolulu Board of Water Supply from 
1925 until his retirement four years ago, 
Mr. Ohrt was widely acclaimed for his 
work in transforming Hawaii’s water sys- 
tem into one of the best in the United 
States. Since his retirement he had been 
trustee of the James Campbell Estate, 
one of Hawaii's two largest trusts. 

Born on the Island of Maui, when 


the Hawaiian Islands were still a king- 
dom, Mr. Ohrt was educated on the 
mainland. He attended the University of 
Oregon, and in 1911 received his C.E. 
degree from Cornell University. Later 
he did graduate work at the Harvard- 
MIT school for health officers. 

In his work in Hawaii he initiated 
broad-scale research in groundwater. He 
also contributed to knowledge of salt 
water intrusion on the Pacific, and wrote 
several papers on the 
subject. During the 
war he was con- 
sultant to the Navy 
on the development 
of water supplies on 
the Pacific Islands. 
Active in civic pro- 
jects, he was largely 
responsible for pres- 
ent laws on civil 
service, classification, 
and the retirement 
pension plan for government employees. 

Long active in ASCE, which he joined 
as a Junior Member in 1912, Mr. Ohrt 
was elected Honorary Member in 1951. 


Frederick Ohrt 


Hydraulics Conference 
To Be Held at M.1.T. 


A tentative program has been arranged 
for the ASCE Hydraulics Division Con- 
ference, to be held at Massachusetts In- 
stitute of Technology, August 26-28. 
Monday, August 26, will be devoted to 
sessions on hydraulic research and de- 
sign; Tuesday to sessions on tidal hy- 
draulics and inspection trips to Boston 
Harbor, Boston Army Base, and Charles- 
town Navy Yard; and Wednesday to 
study of hydrology and floods and sedi- 
mentation. On Thursday there will be 
a trip to Plymouth, the Cape Cod Canal, 
and the Woods Hole Oceanographic In- 
stitution. The complete program will be 
published later. 

Information from the ASCE Hydrau- 
lies Division Conference Committee, 
Room 48-207, Hydrodynamics Labora- 
tory, M.1.T., Cambridge, Mass. 


ASCE MEMBERSHIP AS OF 
APRIL 9, 1957 


Associate Members . . . . 12,545 
Junior Members .... . 17,483 
Honorary Members. . . . 43 

38,784) 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication) 


Dario Travaini, past-president of the 
Arizona Section, has been honored with 
the title of Arizona Professional Engi- 
neer of the Year by overwhelming vote 
of the engineers of the state. With the 
City of Phoenix since 1931, Mr. Travaini 
is now general superintendent of water 
and sewers and heads studies of major 
expansion requirements of the city in 
water and sewer systems. He is consid- 
ered one of the top sanitary engineers 
in the country, and his early work at the 
Phoenix activated sludge plant brought 
visitors from all over to study his tech- 
niques—sludge thickening aided by chlo- 
rination, for one. Mr. Travaini is also 
known for his part in developing proc- 
esses for the manufacture of sulphuric 
acid and ferrie sulfate usable in mine 
leaching and other treatment processes. 


If every registered vehicle in the 
United States carried three people, the 
entire population of the United States 
could be on wheels at one time. This 
is one of the dramatic facts brought out 
by J. E. Baerwald, assistant professor of 
traffic engineering at the University of 
Illinois, in a talk pointing up the ser- 
iousness of the traffic situation at the 
Central Illinois Section’s March meet- 
ing. At present, he said, there are 63,- 
000,000 registered vehicles, and it is es- 
timated that by 1975 this number will 
be doubled. Steps being taken to cope 
with the traffic congestion, present and 
anticipated, include studies of accident 
types and distribution and considerable 
experimentation with traffic signs and 
lights. At the February meeting Prof. 
W. W. Hay spoke on the selection of 
railroad routes in South Africa. Profes- 
sor Hay spent several recent summers 
there helping the government and in- 
dustry with their transportation prob- 
lems. 


strength steels and possible uses in mod- 
ern design was the highlight of the Feb- 
ruary meeting. The speaker was John 
A. Gilligan, head of the Engineering 
Mechanics Section of the United States 
Steel Corporation’s Applied Research 
Laboratory. 


In a talk on the Southeast’s water 
pollution program, featured address at 
the Georgia Section’s April meeting, 
Lewis A. Young stated that primarily 
it is the role of the individual state to 
program its activities, which in turn are 
supplemented by the federal government. 
The Albany Branch reports that Lt. 
Jack Reeve, CEC, USN, has been ap- 
pointed to succeed J. R. Fraser as 
Branch secretary-treasurer. The March 
meeting of the Central Savannah River 
Valley Branch was a joint session with 
the Joint Engineers Council during En- 
gineers Week. Dean Jesse Mason, of 
Georgia Institute of Technology, was 
principal speaker with a talk on today’s 
engineering education problems. 


Joel B. Cox, prominent Honolulu en- 
gineer, was honored at the Hawaii Sec- 
tion’s January meeting with a Life Mem- 


Taking part in the Kentucky Section’s 
play-off for the annual D. V. Terrell 
Award (a Junior Member prize-paper 
competition) are Frank D. Whitney 
(left) and Milton Evans, Jr. Mr. Evans, 
the winner, then became the Section’s 
representative in the final competition 
held during the District 9 Council meet- 
ing in Columbus on April 13. 


“Improvements to Baltimore Harbor and Channels” was the Maryland Section’s 
February meeting topic. Seated at head table (starting at left and proceeding 
clockwise around table) are John T. Starr, chairman of Section’s Waterways & 
Harbors Committee; Robert W. Williams, chairman, Maryland Port Authority: 
Herschel H. Allen, past-president of Section; Section Vice-President Albert L. Grubb; 
Section President Charles L. Kroll; James W. Davis, secretary-treasurer: W. Watters 
Pagon, past-president of Section: D. Luke Hopkins, vice-chairman, Maryland Port 
Authority; Joseph L. Stanton, executive director, Maryland Port Authority: and 
Michael A. Kolessar, chief of Navigations Reports Section, Baltimore District of the 
Corps of Engineers. Messrs. Kolessar and Starr were featured speakers. 


In April the Cleveland Section put on 
a TV program entitled “You Can Be an 
Engineer.” The program, featuring a 
construction film of the city’s new Cen- 
tral Viaduct, is one of a regular series 
of Sunday broadcasts, sponsored by the 
Cleveland Technical Societies Council. 
The city high schools are kept informed 
of the program, which is called “Science 
Lab.” An informative talk about high- 
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Los Angeles Section is becoming increasingly aware of the 
important part its Junior Member Forum plays in its affairs. 
Pictured here (seated in the usual order) are the following 
officers for the current term: Leroy Crandall, senior adviser 
to the Forum; William J. Keener, president; and Rodney P. 
Lundin, secretary. Standing are Robert F. Clawson, treasurer, 
and Harry F. Blaney, Jr., vice-president. First vice-president 
Louis R. Hovater was away on business and unable to 
attend the meeting. The Forum is 27 years old this spring, 
having held its first meeting on March 12, 1930. The idea of 
Junior Forums is thought to have originated with the Los 


bership Certificate. A native Californian, 
Mr. Cox has spent practically his entire 
professional career in Hawaii. For many 
years he was chairman of the Territory 
Board of Registration of Engineers, Ar- 
chitects and Land Surveyors. The Sec- 
tion has a flourishing ASCE Wives’ 
Auxiliary, which reports the following 
officers for 1957: Mrs. Donald S. Austin, 
president; Mrs. Edward Morgan, vice- 
president; Mrs. Russell L. Smith, Jr., 


Angeles Section. 


secretary ; and Mrs. William Tinniswood, 
treasurer. A panel discussion devoted to 
raising professional standards and im- 
proving employment conditions for en- 
gineers was sponsored by the Section 
on February 14. Taking part were Wil- 
liam M. Wachter, superintendent of pub- 
lic works for the Territory of Hawaii, 
who discussed engineering as a profes- 
sion; Paul Liu, engineer with Austin & 


Presidents, past and present, of engineering groups attending the Kansas City 
Section’s March meeting include (left to right) Section President W. G. Riddle: S. J. 
Callahan, past-president of Section (1947): Garvin Dyer. president-elect, National 
Society of Professional Engineers; Joseph Sorkin, past-president of Section (1949); 
ASCE President Mason Lockwood; John Q. A. Greene, past-president of Section (1951); 
and William L. Patterson, president of Kansas City Engineers Club and another past- 
president of the Section (1952). In the featured address Mr. Lockwood told an audi- 
ence of 200 that the engineer-income situation “has settled into an enormous 
disparity—satisfactory starting salaries for young engineers, inadequate advances 
in income and status and prestige for mature, experienced men.” 
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Towill, who outlined the employee’s re- 
sponsibilities; Paul Wainwright, chief en- 
gineer of the Hawaiian Dredging & Con- 
struction Co., who spoke for manage- 
ment; Robert Chuck, treasurer of the 
Section, spokesman for the engineering 
societies; and L. Scott Daniel, chairman 
of the department of engineering at the 
University of Hawaii, who analyzed the 
role of the engineering educator. Robert 
M. Belt, general manager of Belt, Col- 
lins & Associates, was moderator. 


In the Indiana Section’s Northwestern 
Branch the 1957 slate is William D. Shil- 
linger, president; Leo Louis, vice-presi- 
dent; and A. P. Arndt, secretary-treas- 
urer. 


The status of bills in the Utah Legis- 
lature that will affect the engineering 
profession was reported at a recent In- 
termountain Section meeting by Milt 
Wilson, member of the Utah Engineer- 
ing Council Legislative Committee. 
Technical speaker on the program—a 
joint session with the Ogden Engineers 
Club—was an engineer with the Mar- 
quardt Aviation Corporation, who dis- 
cussed the company’s building and ex- 
pansion program in the state. 


The Kansas City Section’s Junior Ac- 
tivities Committee arranged a timely 
meeting for the Section on March 19 
devoted to electronic digital computers 
in highway engineering. The speaker was 
L. E. Knutson, of Remington Rand’s 
Univac Division, who explained the fun- 
damentals of these high-speed electronic 
computers. An enthusiastic discussion 
from the floor on specific applications 
and the cost of electronic brains con- 
cluded the program. 


At a recent joint meeting of the Le- 
high Valley Section and the local group 
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Roebling 
covers the distance 
With aerial 

tramways of 
any length 


CIVIL ENGINEERING 


Illustrated here is a Monocable Tramway 
erected by Roebling for the Cerro de Pasco 
Copper Corporation in Peru. It has a capacity 
of 50 tons per hour, is 10 miles long and rises 
to an elevation of 15,000 feet. 

It is another of the direct descendants of 
the genius of John A. Roebling who, in 1841, 
made America’s first wire rope. From wire 
rope came the modern suspension system, a 
category whose width includes such diversi- 
fied structures as antenna systems, ski and 
chair lifts, suspended roofs, pipeline bridges 
and bridges from the “‘George Washington” 
size to those that carry plant personnel, 
school children, pedestrians and material 
from one point to another. 

Roebling is a specialist in wire rope sus- 
pension systems of every description—and 
Aerial Tramways is one of them. There is no 
physical maximum or minimum limit to the 
distance over which Roebling Aerial Tram- 
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ways can transport materials. The proper 
length is determined by an economic study. 
Here again is proof that flexibility of appli- 
cation is a prime characteristic of the sus- 
pension system and the names it goes by. 
Your materials, your problems, your loca- 
tion, your distances and costs come first— 
the system is adapted to fit them. 

The experience, knowledge and facilities 
that are applied to your materials-handling 
problem when you come to Roebling are in- 
comparable. Feel free, at any time, to call 
on us. Any information you want can be 
had by writing to Bridge Division, John A. 
Roebling’s Sons Corporation, Trenton 2, 
New Jersey. 


ROEBLIAG 


Branch Offices in Principal Cities 
Subsidiary of The Colorodo Fuel ond Iron Corporation 
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At recent Philadel- 
phia Section social 
evening Member 
Samuel I. Sacks and 
Mrs. Sacks (left) 
gave illustrated talk 
on their recent 60- 
day flight around 
the world. Shown 
with them are Mrs. 
Joseph R. Farrell, 
chairlady, and Sec- 
tion President Vic- 
tor G. Thomassen. 
The Sacks visited 
15 countries. 


Panama Section takes part in Engineers Week celebration in the Canal Zone. Seated 
at head table at large dinner in Ancon on March 1—climax of the week-long cele- 
bration—are (left to right) Col. and Mrs. R. L. Hill, president, Canal Zone Post, 
Society of American Military Engineers; Section President and Mrs. Celso Carbonell: 
Governor and Mrs. W. E. Potter: and Col. Hugh M. Arnold, chairman, Engineers’ 
Week Steering Committee. In the featured address Governor Potter proposed ex- 
pansion of the Canal Zone domestic water system. 


Wyoming Section members turned out in force for the Section’s recent nineteenth 
annual business meeting and dinner—a gala occasion, with President Mason Lock- 
wood and Vice-President Norman Moore as special guests. Pictured at the after- 
noon business meeting are (left to right) D. B. Simmons, president of the Section; 
President Lockwood; Vice-President Moore (Zone III, Vicksburg); J. H. Zoller, presi- 
dent-elect of the Section; and N. D. Morgan, Jr., secretary-treasurer of the Section. 
Other new officers, installed during the meeting, are Glenn B. Mullens, vice-presi- 
dent; Donald R. Lamb, assistant to the president; and Arthur C. Volk, assistant to 
the secretary. 
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of the American Welding Society Rich- 
ard Van Vliet, of the Pennsylvania Pow- 
er and Light Company, described one of 
his company’s recent projects—a 15-ft- 
dia welded steel pipeline. The new pipe- 
line has been installed as replacement 
for an old wood stave line used to con- 
duct water from the dam to the power- 
house at the company’s Wallenpaupack 
hydroelectric development. 


Finley B. Laverty has been designated 
“the engineer who has done the most 
for the Los Angeles Section and the 
civil engineering profession in the area 
in the past several years.” A past-presi- 
dent of the Section and current Director 
of ASCE, Mr. Laverty has achieved a 
dual career—as practicing engineer and 
in the professional aspects of engineer- 
ing education. He has been chief hy- 
draulic engineer for the Los Angeles 
County Flood Control District since 
1934, and is an authority on water con- 
servation, reclamation of waste water, 
and flood control. His activities for the 
advancement of engineering education 
include five years as member and chair- 
man of the Society’s Committee on Stu- 
dent Chapters. 


Civil engineering students from the 
University of Maryland and Johns Hop- 
kins were in charge of the Maryland 
Section’s March meeting. Featured 
speakers at this traditional annual event 
were Stewart Anderson and Francis 
Steinbaurer, of the University of Mary- 
land Student Chapter, who collaborated 
on a paper on “Iron Mining in Minneso- 
ta,” and James J. Valis, of the Johns 
Hopkins Student Chapter, whose topic 
was “Shopping Centers—A Modern Phe- 
nomena.” 


In vigorous support of the Society 
principle that important engineering 
posts should be occupied by qualified 
engineers, the Michigan Section joined 
other engineering groups in the state in 
questioning the qualification of one of 
the candidates for state highway com- 
missioner in a recent special election. 
Though the candidate in question is an 
engineering school graduate, he has not 
qualified as a registered professional en- 
gineer. However, he had powerful labor 
backing and won the election, despite the 
stand of professional groups that “for the 
state highway commissioner to be other 
than a registered professional engineer 
would be to make a mockery of the 
provisions” of the Michigan Registration 
Act. According to Section President 
Lloyd T. Cheney, professional groups 
“do not consider the matter closed by 
any means until the Court has ruled on 
this man’s qualifications.” 
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Lightweight, portable tracing unit is only 1% inches thin. 


Now you can trace right at the drawing 
board, and save precious minutes with 
PORTA-TRACE—the thin, lightweight 
tracing box that comes to you. 

Simply pick it up... place it on your 
board ... flick a switch and you’re ready 
—in seconds! 

Only 1% inches deep, PORTA-TRACE 
can actually be used under the straight edge 


A Division of General Aniline & Film Corporation 
In Canada: Hughes Owens Company, Ltd., Montreal 
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of your drafting table! Its flush top permits 
use with drawings larger than unit itself. 


Strong Plexiglas top is enclosed by rugged, - 


long-life stainless steel frame. Available in 
four sizes up to 24” x 36”. 

Save drafting time and precious space 
with PORTA-TRACE. Call your local 
Ozalid representative or write Ozalid, 
Dept. BB-5, Johnson City, N. Y. 
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Planning and design considerations 
that must be taken into account in 
building to withstand the effects of nu- 
clear weapons made up the subject of 
the technical program at a recent meet- 


ing of the Mid-South Section’s Memphis 
Branch. Navy Ensign Gifford H. Al- 
bright, who is special projects officer in 
the Atomic Energy Branch of the Re- 
search Division at the Bureau of Yards 


Featured speaker at March meeting of Oklahoma Section’s Tulsa Branch was Ber- 
nard M. Monaghan (third from right), chief engineer of the Quebec, Northshore and 
Labrador Railway, Seven Islands, Quebec. Shown with him are Col. John D. 
Bristor, Tulsa District Engineer, Corps of Engineers; Wayne D. Branick, Oklahoma 
Section president: Brig. Gen. L. E. Seeman, Division Engineer, Southwest Division; 
Jack B. Cornett, chairman of Tulsa Branch; Mr. Monaghan; Douglas J. Tilden, Ar- 
rangements Committee; and Wilbur White, social host’s representative. Photo 
courtesy “Casper Morning Star.” 


This contingent of University of Oklahoma Student Chapter members attended 
Jackson Convention as guests of the Oklahoma Section. Shown in the front row, 
left to right, are Floyd Hensley, Dale Smith, Roy Hann, and Frederick Spitz: 
second row. James Horn, Royal Cline, and Howard Russell; and back row, Don 
Clark, Dan Potts, and W. D. Sharbrough, Jr. Glenn Bayless was absent when photo 
was taken. The petroleum and asphalt industries and various engineers and con- 
tractors aided the Section in financing the trip. 
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and Docks, was featured speaker. Mem- 
bers of the Vicksburg Branch attending 
a joint luncheon with the local post of 
the Society of American Military En- 
gineers, on February 4, heard Col. James 
B. Lampert, special assistant to the Chief 
of Engineers for nuclear power, review 
progress being made in atomic develop- 
ments for military use. 


How the modern army gets its equip- 
ment—some of it can be purchased out- 
right and some of it has to be designed 
and made especially for the military— 
was featured subject at a recent joint 
meeting of the Northwestern Section 
and the Society of American Military 
Engineers. Robert G. Alexander, chief 
of the Construction Equipment Division 
of the Corps of Engineers at Fort Bel- 
voir, was the speaker. 


The pioneer days of railroading and 
their almost insurmountable problems 
came alive on the evening of March 11 
for members of the Oklahoma Section’s 
Tulsa Branch, who heard Bernard M. 
Monaghan, chief engineer of the Quebec, 
North-shore and Labrador Railway, 
speak. Mr. Monaghan described the orig- 
inal route surveys for his company’s re- 
cently completed railroad across difficult 
snow-covered terrain and Labrador mus- 
keg (with dog sled the favored transpor- 
tation). The 356-mile line was built to 
bring iron ore from the recently dis- 
covered deposits south of Ungava Bay 
to dock facilities at Seven Islands on the 
St. Lawrence. Mr. Monaghan makes his 
home at this southern terminus. With the 
aid of colored slides Mr. Monaghan also 
told of the many other projects involved 
in support of the vast strip-mining oper- 
ation. 


Engineers in Panama and the Canal 
Zone were leaders in an impressive En- 
gineers’ Week celebration, February 24 
through March 2. Sponsoring groups 
were the Panama Section, the Canal 
Zone Post of the Society of American 
Military Engineers, and the Panama So- 
ciety of Engineers and Architects. To 
stimulate interest in engineering as a 
career essay contests on the subject were 
conducted in the Balboa and Cristobal 
high schools, with money prizes and cer- 
tificates for the winners. The lucky ones 
were announced during a special hour- 
long Engineers’ Week TV program. In 
addition to the broadcast, a series of 
talks was given at all the service clubs 
in Panama and the Canal Zone. On the 
social side, there were a boat trip 
through Gaillard Cut and pienic for en- 
gineers and their guests. A dinner party 
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Send For Your 
Copy of This 
USEFUL 


Filled with illus- 
trations and con- 
cise information 
about jobs where 
predrainage has 
saved time, money and 


This booklet 


hazards. 


may open your eyes 


American Dewatering Corp. Dept. (CM) 
140 Cedar Street, New York 6, N. Y. 
Please send me a copy of “Low-Cost Dewatering.” 


to time and money-saving 


possibilities in jobs you now are, 


Name 


Position 


or will be, engaged on. Fill out the coupon 


Company. 
Address. 


and your copy will be mailed promptly. 


900 S. Austin Ave. Interbay Blvd. (315 W. 25th: 


Chicago 38, Illinois Tampa 9, Florida 8, Te 


ERICAN DEWATERING CORPORATION ah - 


for 300 at Tivoli Guest House in Ancon 
(see photo) brought the fruitful week 
to a close. 


Congratulations are in order for the 
Rhode Island Section, which adds an 
interesting mimeographed monthly to 
the ever-growing list of Section news- 
letters. The March issue points with 
pride to a long list of Section members 
who are actively helping Rhode Island’s 
ambitious new expressway system to 
take shape. This spring the Section is 
sponsoring a series of Friday night 
classes on prestressed concrete, with in- 
structors from the Portland Cement As- 
sociation. 


The South Carolina Section’s new 
Northwest Branch got off to a good start 
with an organization meeting in Green- 
ville on March 12. J. C. Voorhees, vice- 
chairman of the Committee on Local 
Sections, did the honors for ASCE in an 
informal address explaining the relation- 
ship between the Society and its Sec- 
tions and Branches. First Branch officers, 
elected during the meeting, are George 
W. Cumbus, president; John M. Ford, 
Jr., vice-president; and J. Thomas Cox, 
secretary-treasurer. 


Horace J. Whitacre, Jr., Tacoma con- 
sultant and prominent member of the 
Tacoma Section, is the first recipient of 
the Tacoma Engineer of the Year Award, 
given in recognition of his outstanding 
achievements in civic and technical af- 


George D. Camp (left) receives his Life 
Membership Certificate from Lorenzo 
Perez Castro, retiring president of Mexi- 
co Section, at recent Section meeting. 
New Mexico Section officers, installed 
during the meeting, are Leopoldo Fa- 
rias S., president; José Vicente Orozco, 
vice-president; and Miguel Montes de 
Oca A., secretary-treasurer. 
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fairs last year. Jack D. Stevens, consult- 
ing engineer for the Puget Sound Util- 
ities Council, Seattle, spoke on the power 
situation in the Northwest at the Febru- 
ary meeting. 


Toledo Section members learned a 
great deal about aerial photography and 
photogrammetry at their February meet- 
ing. A staff member of Land and Air 
Maps, Inc., spoke and then escorted the 
group around its offices. Charles H. 
Kurtz heads a committee that will study 
the feasibility of publishing a Section 
newsletter. 


Ways of keeping up interest in the 
Society and the Section—always a prob- 
lem in large sparsely populated Sections 
—came in for much discussion at the 
Wyoming Section’s annual business meet- 


ing on March 14 (photo on page 82). In 
addition to the regular agenda, it was 
finally decided to have two special all- 
day technical meetings—one in the fall 
(in connection with some football game) 
and the other in the spring. The Sec- 
tion’s monthly newsletter will also be 
resumed. ASCE President Lockwood 
and Vice-President Moore were guests 
at the meeting and the dinner that fol- 
lowed—the first meeting in the history 
of the Section attended by both the 
Society President and Zone Vice-Presi- 
dent. Local and national relationships in 
engineering organizations were analyzed 
by Mr. Lockwood in the leading talk. 
Mr. Moore also spoke interestingly on 
the subject, “This Is No Time for Self- 
Satisfaction.” New Section life members 
are Noah E. Wolfard and Zina E. Sevi- 
son. 


ASCE CONVENTIONS 


BUFFALO CONVENTION 
Buffalo, N. Y. 
Hotel Statler 
June 3-7, 1957 


ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 14-18 


CHICAGO CONVENTION 
Chicago, Ill. 
Sherman Hotel 
February 24-28, 1958 


TECHNICAL DIVISION 
MEETINGS 


AIR TRANSPORT CONFERENCE 
New York, N. Y. 
Park Sheraton Hotel 
May 15-17 


WORLD STRUCTURAL PRESTRESSED 
CONCRETE CONFERENCE 
San Francisco, Calif. 
Fairmont Hotel 
July 29-August 2 


HYDRAULICS CONFERENCE 
Cambridge, Mass. 
Mass. Inst. of Tech. 
August 26-28 


WATERWAYS & HARBORS 
CONFERENCE 
Princeton, N. J. 
October 18 
(Part of Annual Convention 
program ) 


Local Section Meetings 


Alabama—All-day summer meeting at 
the Jefferson Davis Hotel, Montgomery, 
June 7. Family dinner in the evening. 


Hawaii—Annual all-day spring confer- 
erence at the Hawaiian Village Hotel, 
Waikiki, Oahu, May 15. With the theme 
of irrigation, the event is especially ar- 
ranged for the convenience of engineers 
in San Francisco to attend the Inter- 
society Conference on Irrigation and 
Drainage and the Third World Congress 
on Irrigation and Drainage. 


Los Angeles—Annual spring banquet 
of the Junior Member Forum at the 
Smoke House (4420 Lakeside Drive, Bur- 
bank), May 17, at 7:30 p.m. (social hour 
at 6:30 p.m.); dinner meeting of the 
Soil Mechanics Group at the Rodger 
Young Auditorium (936 West Washing- 
ton Blvd), May 15, at 6:30 p.m.; din- 
ner meeting of the Sanitary Group at 
the Los Angeles Engineers Club, May 
22, at 6:30 p.m.; and dinner meeting 
of the Transportation Group at Taix 
French Restaurant (321 East Commer- 
cial, Los Angeles), May 23, at 6:30 p.m. 


Metropolitan—Meeting in the Audi- 
torium of the Engineering Societies 
Building, New York, May 15, at 7:00 p.m. 


Philadelphia—Annual dinner meeting 
at the Engineers Club, May 14; annual 
meeting of the Trenton Branch at Glen- 
dale Tavern on May 21. 


Tennessee Valley—Spring meeting at 
the Manor in Asheville, N. C., May 17 
and 18, with the Asheville Branch as 
host. 


Wyoming—Joint meeting with the 
University of Wyoming Student Chapter 
at Laramie, May 14, at 7:30 p.m., pre- 
ceded by a dinner in the university 
cafeteria. 
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The Key to Better Construction? 


O RECENT TREND in construction 

has had a more phenomenal growth 
than the specification of HIGH DEGREE 
SOIL COMPACTION for all kinds of proj- 
ects—Atomic Energy, Hydroelectric Power 
and Flood Control Dams, Highways, Toll 
Roads and Freeways, Airports, Bridges, 
Buildings, and Housing Developments! 
The increase in the use of Barco Rammers 
on these jobs has been equally great. 


Easily meets rigid specifications — 

In test after test, Barco Rammers have 
demonstrated their ability to deliver 95% 
to 97.5% compaction (modified Proctor 
Method) —EASILY! EFFICIENTLY! 
ECONOMICALLY! The Barco Rammer 
is especially useful for compacting fill in 


BARCO MANUFACTURING CO. 
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BARCOo 


R FIELD TRENCH WORK 


NEW YORK THRUWAY 


restricted areas—close to walls, culverts, 
abutments, around footings, and in trenches. 
ONLY the Barco Rammer can produce 
specified high degree compaction on lifts 
up to 20 inches. 


Gets jobs finished on time— 

One of the biggest advantages offered by 
Barco Rammers is ability to handle work in 
minimum time. On area tamping, one man 
can average 20 to 30 cubic yards of fill per 
hour. On trench backfill, using lifts up to 
24”, the rate for 18” trench is 360 to 600 
feet per hour. 


Barco performance pays dividends! We will 
be glad to arrange a demonstration for you— 
see our nearest dealer or write. 


561-F Hough Street, Barrington, Illinois 
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A number of bills directly affecting civil engineers as 
professional men are either at a standstill or torpidly 
moving forward in the 85th Congress. Two of major 
interest just now are: 

The Moss-Gubser bill . .. to reestablish a separate 
schedule for professional employees of the federal gov- 
ernment. The 5,300 civil engineers who work for Uncle 
Sam would automatically fall into this new category 
(“SPS”—Scientific and Professional Schedule) and be- 
come eligible for the higher salaries it would carry. 

The Jenkins-Keogh bill ...to set up a voluntary 
pension plan for self-employed engineers. The proposed 
legislation would permit such persons to put aside up 
to 10 percent of their net earnings, not to exceed 
$5,000 annually, for retirement. This money would be 
tax deductible. 


The Moss-Gubser proposal is one of many measures 
being pushed to make federal employment more at- 
tractive to engineers. Engineers are currently in a 
broad category comprising one million other federal 
workers, and it has been impossible to boost their 
salaries without upgrading the entire classification. 
Under the separate salary schedule proposed by Con- 
gressmen Moss and Gubser, federal government man- 
power advisers feel, Uncle Sam can draw his share of 
men from the engineering manpower pool. 


Here is the compensation table proposed by the Con- 
gressmen. Federal engineers presently classified as GS-5 
would become SPS-1; GS-6 would become SPS-2, ete. 
Raises are in seven annual stages, ranging from: 


When hearings on a similar measure were held two 
years ago, ASCE’s representative pointed out that 
professional salaried employees derive a marked ad- 
vantage under company pension plans in which their 
employer makes contributions. Businessmen can ac- 
cumulate retirement funds which are taxable more 
leniently as capital gains. The self-employed profes- 
sional man, on the other hand, enjoys neither of these 
advantages and the government’s present income tax 
schedule does not permit him a tax incentive to lay 
aside money for his retirement years. The Jenkins- 
Keogh bill would provide this incentive. 


Again, since the extensive investigation in 1955, no 
action has been taken on this proposal. The bills 
(HR 9 and 10) introduced this session differ mainly 
on two points from those filed last year. They have 
reduced the amount which would be allowed as tax 
deductible from $7,500 a year to $5,000, and the maxi- 
mum aggregate amount deductible from $150,000 to 
$100,000. 


* * * 


The Administration’s plans to curtail the urban re- 
newal program drew vitriolic comment from Congress- 
men, municipal leaders, and public works officials last 
month. The fracas was touched off when an economy 
cut of $75 million reduced the budget item to $175 
million for next year’s program. President Eisenhower 
had originally asked authority to make $250 million 
worth of grants in 1958. If the reduction prevails, 
federal officials say, new slum-clearance projects will 
be discouraged, particularly those covering more than 


Gripe 

SPS-1 $5,070 $5,850 200 acres. 

SPS-2 5,980 6,760 

SPS-3 6,890 7,670 

= The 1958 Federal-Aid Program for airport construc- 
SPS-6 9.760 10'660 tion and improvement has been announced by the 
SPS-7 10,810 11,710 Department of Commerce. Projects at 334 locations 
as ond mo have been approved, for which the federal government 
SPS-10 14,100 15,120 will contribute $55 million. The construction grants 
ie mon mp range in size from a $5,325 contribution for runway 
SPS-13 17 670 18.810 surfacing in Alamosa, Colo., to million-dollar-plus grants 
SPS-14 19,000 for runways, parking ramps and terminal buildings in 


Unfortunately, at this writing, the bill is on dead 
center. No hearings have been held or are scheduled by 
the House Civil Service Committee where the proposal 
(HR 2803, 2804) is on the shelf. On the Senate side, 
Sen. Olin D. Johnston, chairman of the Senate Civil 
Service Committee, has fathered a companion bill with 
the same salary schedule. Proposed rates are 38 to 70 
percent higher than at present and substantially more 
than current salaries in non-government work. 


ASCE has been one of the most active supporters 
of the Jenkins-Keogh proposal, a measure which would 
give self-employed civil engineers as well as other such 
professional people, some of the advantages now en- 
joyed by employees covered under private pension 
plans. 


at least 14 large metropolitan airports. 


* * * 


The 13-year National Highway Program cannot pos- 
sibly be completed in less than 16 years, Federal High- 
way Administrator Bertram D. Tallamy told a Con- 
gressional committee last month. Revenues to which 
the “pay-as-you-go” plan is limited will not come up 
to amounts authorized..for-the--b3.year construction 
period by Congress last session. Mr. Tallamy pointed 
out that income will provide for the annual apportion- 
ments approved for 1957, 1958, and 1959, but thereafter 
—for ten years—the funds Congress originally hoped 
for from increased taxes will be less than enough. 
By 1969, he said, the accumulated deficit would be 
$5 billion. The Congressmen hearing his testimony 
quickly changed the subject. 
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TANDEM SPREADING of the Asphaltic Concrete speeded the resurfacing work as .. . 


Bitumuls and Asphalt Put New Life in 
Famous Ridge Route on U. S. Highway 99 


IN JUNE OF 1956, a contract for one 
of the largest resurfacing jobs to date 
was let by the State of California 
Division of Highways. This contract 
called for more than half a million 
dollars of resurfacing on a 41 mile 
stretch of the Ridge Route (U.S. High- 
way 99) between Los Angeles and the 
Kern County Line. 

Because various types of existing 
pavements were involved in this pro- 
ject, the requirements for asphalts and 
Bitumuls to be used in the resurfacing 
operations were quite complex. For 
instance, the job called for 21 miles 
of multi-lane Asphaltic Concrete re- 
surfacing; 13 miles of sub - sealing, 
crack-sealing, and priming of old 
rigid-type pavements ahead of resur- 
facing; 8 miles of sealing and priming 
of existing bituminous 4-lane roadway; 
and extensive shoulder work. 


To meet these requirements, the 
quantities of asphalt and Bitumuls re- 
quired are impressive; for sub-sealing, 
1,700 tons of Grade 10-25 Air Refined 
Asphalt; for resurfacing, 3,500 tons 
of 200-300 Penetration Paving As- 
phalt; for seal and prime work, 140,000 
gallons of Bitumals. 

Timing and coordination vital 

Successful bidder on the job was 
Schroeder & Co., Sun Valley, Cali- 
fornia. Completion of the work was 
scheduled for January 1957, so speed 
was essential. Also, close coordination 
was required between the Engineers on 
the job and the Field Representatives 
of American Bitumuls & Asphalt Co. 
(supplier of all bituminous materials) 
to assure accurate timing and delivery 
of specific types and quantities of these 
materials. 

On the old rigid-type pavements, 


slabs were drilled and sub-sealed with 
Air Refined Asphalt. Cracks and joints 
were filled and sealed. 

Asphaltic Concrete (Paving Asphalt 
mixed with 1/ inch to 34 inch maxi- 
mum-size aggregate) was plant mixed 
and trucked onto the job where it was 
spread in two lifts, to provide a uni- 
form 3 inch thickness. Using two 
yee equipped with special shoul- 

er extensions, this mix was placed to 
a full width of 37 feet ina single pass. 

The existing bituminous pavement 
required only a 1 inch overlay of As- 
phaltic Concrete, as opposed to 3 
inches specified over the rigid-type 
section. Ahead of the placement of 
this 1 inch thickness, Bitumuls Slurry 
Seal was used to seal and prime the 
old surface. 

All asphalts from a single source 

This job, because of its unusual size 
and many complexities, provides an 
excellent example of the ability of 
American Bitumuls & Asphalt Co. to 
deliver a full line of asphaltic products 
to meet every need; and to furnish the 
on-job field-service that can often mean 
the difference between profit and loss. 
Whether your next project is a resur- 
facing operation or new construction, 
check with our office nearest you for all 
your asphalt requirements. 


American Bitumuls 
& Asphalt Company 
200 Bush Street 4 
San Francisco 20, Calif. 


BITUMULS SLURRY SEALING ahead of resurfacing on the existing bituminous roadway. 
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NEWS BRIEFS... 


Construction Activity in March Advances Seasonally 


The value of new construction put in 
place in March expanded seasonally to 
$3,172 million, setting a new high for 
the month and closing out the most 
active first quarter on record, according 
to preliminary joint estimates of the 
Departments of Commerce and Labor. 
March activity brought the first quarter 
total to $9,157 million, a 4 percent in- 
crease over the previous January-March 
high in 1956. On a seasonally adjusted 
basis, new construction activity in the 
first quarter of 1957 reached the un- 
precedented annual rate of $448 billion, 
as compared with an annual rate of 
$44.4 billion in the preceding quarter 
and actual expenditures of $44.3 billion 
for last year. 


Private expenditures, which accounted 
for more than 70 percent of all new 
construction activity during the current 
January-March period, totaled $6,581 
million, slightly above private construc- 
tion outlays in the previous record first 
quarter of 1956. Declines in housing, 
stores, and farm buildings were offset 
by rises in other types of private con- 
struction. Industrial building activity 
was one-fifth higher than the record 
level for the first three months of last 
year. Office buildings, churches, schools, 
hospitals, and public utilities were also 
at an all-time high for the period. 


Public outlays for construction during 
the first three months of 1957, at $2,576 
million, were 11 percent more than in 
the corresponding quarter last year, with 
all major types of construction contrib- 
uting to the increase. New first-quarter 
highs were recorded in expenditures for 
highways, schools, and sewer and water 
projects. 


NEW CONSTRUCTION ACTIVITY 


Billions of dollars 
N 
o 


nd 


7 
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1955 1956 1957 
Value of new construction in March, at 
$3,172 million. sets new high for the 
month and rounds out the most active 
first quarter on record. 


Public Power Test on 
Hell’s Canyon Rejected 


Proponents of public power have lost 
their legal battle to keep private utility 
companies from developing the power 
resources of Hell’s Canyon, with the 
refusal of the Supreme Court early in 
April to review a decision of the Federal 
Court of Appeals that the Federal 
Power Commission license to the Idaho 
Power Company was valid. In 1953 the 
Commission granted a fifty-year license 
to the Idaho Power Company to de- 
velop Hell’s Canyon, a mile-deep gorge 
in the Snake River between Oregon 
and Idaho. As its initial project, the 
company is already building the first of 
three low-level dams on the river. It is 
expected that the project will ultimately 
supply 1,175,000 kw of power, and that its 
cost will be in the neighborhood of 
$250,000,000. 

Public power advocates challenging 
the decision of the Federal Court of 
Appeals were headed by public utility 
groups in the state of Washington and 
supported by both Washington and 
Oregon. They favor construction of a 
single high dam as best for the com- 
prehensive development of the site. The 
State of Idaho submitted a brief in 
opposition to the public power group. 

The Hell’s Canyon controversy goes 
back to 1950 when the Corps of En- 
gineers submitted to Congress a proposal 
for a multi-purpose high dam in Hell’s 
Canyon as a key project in its overall 
plan for developing the Columbia and 
its tributaries. The proposed dam would 
have been 722 ft high, with a reservoir 
impounding 3,800,000 acre-ft of water 
and ultimate power capacity of 900,000 
kw. It would have been built with 
federal funds at an estimated cost of 
$500,000,000. 


Rotor for Chief Joseph Dam Generator 


This rotor is ready for installation in the ninth waterwheel 
generator for Chief Joseph Dam, now under construction in 
the state of Washington as part of the Army’s multiple- 
purpose plan for development of the Columbia River Basin. 
The East Pittsburgh (Pa.) plant of the Westinghouse Electric 
Corp. has also built, or else has under construction, all the 
sixteen initial generators for Chief Joseph Dam. The com- 
bined capacity of the units is 1,024,000 kw. The spider in 
this rotor measures more than 26 ft in diameter and weighs 


about 40 tons. 
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Walt Whitman Bridge over the Delaware, which will be opened 
this spring as a new connecting link between the New Jersey 
and Pennsylvania turnpikes, makes record use (1,000,000 lb) of 
aluminum in bridge construction. The light metal is used for 
ten overhead traffic control spans; six overhead sign trusses; 
475 aluminum lighting standards; an aluminum grating side- 
walk for motorists with car trouble and for routine bridge 


inspection and maintenance work; and four miles of Alcoa 
Type A panel railing. In addition almost three miles of Alcoa 
parapet railing were used for the bridge approaches. The 
bridge spans 3,500 ft from anchorage to anchorage, with a 
2.000-ft center section over the navigable channel. Modjeski & 
Masters and Ammann & Whitney are the consultants. See 
article in the February 1956 issue (page 52). 


Trinity Dam Contract Let 


A joint-venture combination of six 
companies has been awarded a $48,900,- 
000 Bureau of Reclamation contract for 
building Trinity Dam in California, ac- 
cording to an announcement from the 
Department of the Interior. The com- 
bination consists of the Guy F. Atkin- 
son Company; M. J. Bevanda; Charles 
L. Harney, Inc.; the Ostrander Con- 
struction Company; A. Teichert & Sons, 
Inc.; and the Trepte Construction Com- 
pany. All have headquarters in San 
Francisco. 

The 465-ft-high dam will be an earth 
and rock structure on the Trinity River 
about nine miles north of Lewiston. It 
will be one of the major structures in 
the Central Valley Project. 


lron Ore Imports 
Set Record in 1956 


The record import of 34 million net 
tons of iron ore into the United States 
in 1956 marked an eleven-fold increase 
in such imports since the end of the 
war, according to the American Iron 
and Steel Institute. These imports also 
represented an increase of almost 30 
percent over the former record of 263 
million tons imported in 1955. 

Such gains in ore supplies are largely 
the result of costly exploration and 
development programs by American 
steel and ore companies, particularly in 
Canada and Latin America. During 1956 


May 1957 


CIVIL ENGINEERING + 


more than 45 percent of total iron ore 
imports came from Canada, and nearly 
47 percent came from seven Latin 
American countries. In all instances, 
backing from United States companies 
was a major factor in developing the 
mining facilities. 

The three largest sources were Canada 
(15.4 million tons), Venezeula (10.4 mil- 
lion tons), and Peru (2 million tons). 
Four other countries—Brazil, Chile, 
Liberia, and Sweden—each accounted 
for more than a million tons. 

Plans for further development of for- 
eign ore deposits include additional ex- 
pansion of mining facilities at Cerro 
Bolivar and El Pao in Venezuela; de- 
velopment of Peru’s Marcona deposit; 
inereased activity in Chile’s El] Romeral 
mine; exploration of Brazilian iron ore 
and manganese deposits; and develop- 
ment of two new iron ore fields in 
Liberia and the expansion of existing 
mining facilities. There will also be 
greatly expanded mining, development, 
and exploration operations in Canada, 
particularly in the Steep Rock, Quebec- 
Labrador, Ungava, Wabush, Mt. Wright, 
and Marmora regions. 


Glen Canyon Dam 
Bids Opened 


Bids for construction of Glen Canyon 
Dam on the upper Colorado River were 
opened by the Bureau of Reclamation 
on April 11. Three bids were submitted: 
(1) Merritt-Chapman & Scott, New 
York, $107,955,122; (2) Glen Canyon 


Construction Co. (a ten-company com- 
bination, headed by Guy F. Atkinson, 
San Francisco), $118,336,476; and (3) 
Morrison-Knudsen Construction Co., 
Boise, Idaho (with eight other firms), 
$120,178,853. 

The estimate made by Bureau engi- 
neers was $135,608,170. Construction by 
the prime contractor is expected to start 
in May, and will continue for seven 
years. 

Glen Canyon Dam is to be of arched 
gravity section, 700 ft high above bed- 
rock, 560 ft above river level, and will 
contain about 5,000,000 cu yd of con- 
crete. The reservoir created by the dam 
will have a capacity of 28,000,000 acre-ft, 
only 2,000,000 less than the reservoir be- 
hind Hoover Dam. Included in the dam 
contract is an eight-unit power station 
with a total capacity of 900,000 kw. 

The contract for the right diversion 
tunnel (43 ft in dia) previously had been 
awarded to a Denver firm of contractors, 
the Mountain States Construction Co., 
for $2,452,340 for completion in December 
1957.A steel-arch bridge across the canyon 
just below the dam—under construction 
by Kiewit-Judson Pacific, Murphy, Em- 
eryville, Calif., at a bid price of $4,139,- 
277— is scheduled for completion early 
in 1959. Also under construction is a 25- 
mile $2,000,000 access road from Bitter 
Springs, Ariz., to the dam site, expected 
to be in use by July of this year. 

The Glen Canyon contract is the most 
expensive so far awarded by the Bureau. 
The contract for Hoover Dam, 300 miles 
downstream, constructed a quarter of a 
century ago, was for $48,000,000. 

Named to have charge of the construc- 
tion of Glen Canyon Dam is Project 
Engineer Lenuel F. Wylie, M. ASCE. 
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Walt Whitman Bridge Uses Record Amount of Aluminum é 


International Trucks celebrates its fifti- 
eth anniversary this year. Its first truck, 


' manufactured in 1907, was this “auto 


wagon” specifically designed to nego- 
tiate rutted, muddy, farm-to-market 
roads. Its 20-hp, air-cooled engine was 
of two-cylinder, four-cycle design. Rec- 
ommended top speed was 20 mph. 
Through 1915 all models were right- 
hand drive. Today International Har- 
vester produces a complete line of 
motor trucks—from 4,200-lb pickup 
models to giant off-highway haulers 
rated at 96,000 lb GVW. In the 1907- 
1957 period its output has been 2,610,441 
trucks. 


Associated General Contractors Meet in Washington 


Senator William Knowland, minority 
leader in the Senate, outlined the dan- 
gers facing the United States in an 
address opening the 38th annual con- 
vention of the Associated General Con- 
tractors of America, held in Washington, 
March 11-14. Senator Knowland told the 
nation’s leading contractors that “the 
strength of our country depends, of 
course, on far more than our armed 
forces alone. It rests upon a sound 
national economy and a solvent federal 
government.” 

Praising the group for its “concern 
with our free enterprise system and 
with the sound expansion of our na- 
tional economy,” he urged the contrac- 
tors to take an active part against 
inflationary trends in the government. 
“T believe,” he said, “that government 
spending has been and remains one of 
the major inflationary factors in the 
country today. Continuous inflationary 
pressures could lead to demands for 
price controls which in turn would re- 
sult in controls over wages, profits after 
taxes, and might very well require the 
allocation of both manpower and ma- 
terials.” If we ever let our economy 
slip under such controls in peacetime, 
he emphasized, we may not get out 
from under them again in our lifetime. 

Mr. Knowland also scored isolation- 
ism, saying that “in this day of the 
airplane and the atomic weapon, we 
can no more return to isolationism than 
an adult can return to childhood, re- 
gardless of how pleasant the recollection 
may be.” 

In another leading talk Bertram D. 
Tallamy, M. ASCE, Federal Highway 
Adminstrator, reported finding the state 
highway departments “gratifyingly alert” 
to the problems involved in getting the 
new highway program under way and 
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“knee-deep in all types of solutions to 
the current deficiencies that we have.” 
With all the good will in the world on 
the part of suppliers of materials, he 
said, there may be shortages and there 
may be delays in deliveries, and warned 
the group that they must make al- 
lowances for this by careful planning 
and scheduling and—if need be—by find- 
ing alternates and substitutes. 

Mr. Tallamy also reminded the con- 
tractors that, “This is the first time we 
have had long-range financing. That 
makes it possible for us to do long-range 
scheduling, and it is exceedingly im- 
portant to us who are in the planning 
field to make certain that our plans are 
produced in sufficient time to obligate 
the funds which come into the trust 
fund.” He pointed out that it is the 
intent of the highway program “to have 
small contracts as well as big ones,” 
and remarked that “there will be ample 
opportunity for new contracting organi- 
zations to enter the field.” 

Dr. Henry H. Armsby, Chief for En- 
gineering Education in the U. S. Office 
of Education, outlined the engineering 
manpower situation. He said that he 
cannot foresee any possibility of a sur- 
plus of engineers. In connection with 
recruiting into the profession, Dr. Arms- 
by remarked that there are some 16,000 
science clubs now active in the United 
States, and that it would be as easy, 
as it is necessary, to get these young 
people thinking about careers in science 
and engineering. 

Among other featured speakers were 
Leon Chatelain, Jr., president of the 
American Institute of Architects; W. A. 
Dexheimer, M. ASCE, U. 8. Commis- 
sioner of Reclamation; Maj. Gen. J. S. 
Bragdon, Special Assistant to the Presi- 
dent on Public Works Planning; Rear 


Admiral Robert H. Meade, chief of the 
Bureau of Yards and Docks; Maj. Gen. 
Emerson C. Itschner, M. ASCE, U. 8S. 
Chief of Engineers; and Secretary of 
Labor James P. Mitchell. 

Recommendations for possible changes 
in the Taft-Hartley Act—agreed upon 
by a management-labor committee, of 
which AGC President Frank J. Rooney 
was a member—-were supported by the 
group. These include amending the act 
(1) to permit the National Labor Rela- 
tions Board to certify collective bar- 
gaining agreements in the building and 
construction industry without the neces- 
sity of election where there is a historical 
background of bargaining, and (2) to 
clearly recognize the rights of employers 
in the construction industry to bargain 
on an association basis. 

In line with Senator Knowland’s talk 
stressing the dangers of inflation, the 
convention also passed a resolution rec- 
ommending to both the employer and 
labor representatives of collective bar- 
gaining groups in the industry that 
wages and other labor benefits nego- 
tiated “be reasonably related to im- 
provement in productivity and the cost 
of living.” 


New Headquarters for the AGC 

During the meeting final authoriza- 
tion for beginning construction on the 
new AGC headquarters building was 
given, and President Frank Rooney 
turned up the first shovelful of dirt in 
ground-breaking ceremonies. The AGC, 
which has had its headquarters in the 
Munsey Building throughout its history, 
began last year to plan for a building 
of its own to provide more space for 
its growing requirements. It will be com- 
pleted in about a year. 


New Officers Installed 

At the close of the meeting Lester C. 
Rogers, M. ASCE, president of Bates 
and Rogers, Chicago, succeeded Mr. 
Rooney as president. Fred W. Helden- 
fels, Jr., of Heldenfels Brothers, Corpus 
Christi, Tex., was installed as vice-presi- 
dent. James D. Marshall, of Washing- 
ton, D. C., is executive director. 


Two Nike Sites to 
Be Built in Alaska 


Two contracts for construction of the 
first Army Nike guided missile sites in 
Alaska have been awarded by the 
Alaska District of the Corps of En- 
gineers. Peter Kiewit Sons’ Company, 


* of Seattle, Wash., received an $11,842,238 


contract for construction of Nike in- 
stallations in the Eielson Air Force Base 
area near Fairbanks. The other con- 
tract, amounting to $9,495,744, went to 
the joint venture of Patti-MacDonald 
and the M-B Contracting Company, of 
St. Louis, Mo., for construction of Nike 
sites in the Fort Richardson area. 
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AIME Reorganizes 
As Three Societies 


With the aim of improving service to 
its members, the American Institute of 
Mining, Metallurgical and Petroleum 
Engineers, at its annual meeting in New 
Orleans, February 24-28, reorganized its 
structure to transform its three Branch- 
es into the Metallurgical Society of 
AIME, the Society of Mining Engineers 
of AIME, and the Society of Petroleum 
Engineers of AIME. The new setup, 
long under consideration and now ap- 
proved by the board of directors, places 
the 30,000 members in the new societies 
according to individual member choice. 
The board of directors of the Institute 
continues in control. Each society, in 
rotation, is to name the AIME president 
for a year. 

AIME headquarters are in New York, 
«ws are the offices of the metallurgical 
and mining organizations. Dallas, Tex., 
is the headquarters of the petroleum 
society. 


Disposal of Solid Waste 
Studied on National Scale 


The pressing need for engineering 
studies to collect, analyze, and evaluate 
basic data on the collection and disposal 
of refuse, garbage, and other wastes was 
voiced at a two-day conference on the 
problems of community solid waste, held 
in Washington, March 14 and 15. Prob- 
lems requiring research and academic 
training also received attention. Along 
with consideration of technical aspects 
of the field, the conference pointed up 
the need for increasing the awareness of 
both the general public and local officials 
of the problems involved in the ade- 
quate and sanitary disposal of solid 
wastes. 

The Public Health Service served as 
host to the conference, which was the 
first meeting of its kind to consider 
such problems from a national per- 
spective. About twenty outstanding en- 
gineers, scientists, academicians, and 
administrators met to develop recom- 
mendations and courses of action aimed 
at solving the problems involved in the 
collection and disposal of solid wastes 
in communities throughout the nation. 
ASCE was represented by Morris H. 
Klegerman, owner of the New York 
firm of Alexander Potter Associates. 

Most of the two-day meeting was 
devoted to the deliberations of three 
ad hoc Task Study Groups, one each on 
collection, disposal, and the administra- 
tion, training, and other aspects of com- 
munity waste problems. Each group 
considered the identification of problems, 
adequacy of current practice, unmet 
needs, and possible action programs. 
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New Andes Power Project 
to Supply Peru Refinery 


Water from the turbulent Paucartambo 
River, which has its source in lakes high 
in the Peruvian Andes, was formally har- 
nessed on March 17 when the United 
States-owned Cerro de Pasco Corpora- 
tion dedicated its $31,000,000 hydroelec- 
tric project. The new project, which gen- 
erates enough energy to light a city of 
half a million people, will provide 65,000 
kw of power for the corporation’s copper, 
lead, and zinc refineries at La Oroya. 
With the addition of two generators, ca- 
pacity can be stepped up to 100,000 kw. 

Of recent years operations of the Cerro 
de Pasco Corporation have been seri- 
ously curtailed by drought. Opening of 
the Paucartambo plant, which is on a 
different watershed from the corpora- 
tion’s other four plants, is expected to 
relieve this power shortage. With it the 
corporation will have 138,000 kw of in- 
stalled capacity. 

Water for the project is dammed at a 
site in the Paucartambo Valley known 
as Yuncan. From this headworks it is 
diverted into an eight-mile-long tunnel, 


bored through the mountains more or 
less parallel to the river, and discharged 
down a 3,800-ft-long steel penstock to the 
power station at river level 1,500 ft be- 
low. The power generated is conveyed to 
the smelting and refining center at Oroya 
by means of an 89-mile, 138,000-v trans- 
mission line. 

More than five years in construction, 
the Paucartambo plant is one of the 
largest and most modern in South Amer- 
ica. It is also one of the most remote, 
being located in virgin territory, once 
accessible only by mule and llama train. 
Before the project could be undertaken it 
was necessary to build a 60-mile $5,000,- 
000 access road. Much of the access road 
was built at an elevation of over 15,000 
ft. In some instances it had to be carved 
out of cliffs of solid rock, with workmen 
lowered to the site by means of ropes. 
At times as many as 3,000 workmen were 
emploved on road construction. 

Ebasco Services, Inc., of New York, 
furnished the design and resident engi- 
neers for the project. 


At the outlet of the eight-mile-long tunnel water enters the 3,800-ft penstock (7 ft in 
outside diameter), which conducts it to the Yaupi Bajo powerhouse 1,500 ft below. 
In the inset is a view of the powerhouse from an inclined railway (powered by a 


250-hp hoist) paralleling the penstock. 


Interior view of the power- 
house is shown here. The 
plant houses three turbine- 
generators, each rated at 
24,000 kva. With develop- 
ment of a relatively small 
additional storage area, it 
will be possible later to add 
two more generating units. 


| 


Solar Device Breaks Ground for Texas Instrument Plant 


/ 


At ceremonies highlighted by use of a solar converter-transistor-blaster device 
for breaking ground, Texas Instruments, Inc., started construction on February 26 
of a new $4,000,000 plant in Dallas, which will provide 280,000 sq ft of space 
for its Semiconductor-Components Division. The new plant will represent the first 
industrial application in the United States of hyperbolic paraboloid thin-shell 
prestressed concrete construction. The thin-shell ceilings, suggesting an “inside- 
out” umbrella, are designed to give occupants a feeling of spaciousness and calm 
because of their great span and sound-diffusing qualities. The sunshade shape is 
repeated in each room unit, with utilities carried through the central column. 
Completion and occupancy of various sections are scheduled to begin in October 
and extend until April 1958. Building architects were O'Neil Ford and Richard 
Colley. Consulting engineer was Thermotank, Inc. Detroit; electrical design con- 
sultant, Ebasco Services, New York: and site engineering, by Hundley & Halff. 
Dallas. Construction is in the hands of Robert E. McKee General Contractor, Inc. 


Register of Large Dams in U. S. in Preparation 


Vital data on important dams in the 
United States are being assembled and 
published by the U. S. Committee on 
Large Dams of the International Com- 
mission on Large Dams. This valuable 
new reference, to be known as the 
“Register of Dams in the United States,” 
will contain the names, dimensions, and 
other salient facts on our major dams. 
The names of the owner of the dam, 
the engineering firm responsible for its 
design, and the construction contractor 
will be included. There will also be 
photographs of the more important 
structures. 

The need for such a reference has 
long been felt, since most of the perti- 
nent information is scattered all over 
the United States in the records of the 
participating engineering firms, con- 
tractors, and state and federal organiza- 
tions. With the new compilation anyone 
seeking information about a dam will 
have it at his fingertips. The reference 
will also serve to bring recognition to 
the many designing, engineering, and 
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contracting firms engaged in dam con- 
struction. 

Height alone will not be the primary 
consideration in determining whether or 
not a structure is included in the reg- 
ister. While some dams are not out- 
standing in point of size, they incor- 
porate interesting and complicated en- 
gineering features that make them of 
wide interest. Dams with a structural 
height of only 50 ft could fall into this 
category. No attempt will be made to 
list the many smaller projects, which 
do not impound any considerable stor- 
age. 

To aid in preparing the register, own- 
ers, engineering firms, and contractors 
are urged to contribute data on struc- 
tures with which they are connected in 
one capacity or another. Necessary 
forms for recording the data may be 
obtained from T. W. Mermel, Chairman 
of the Committee on the Register of 
Dams, 4540 43rd Street, N.W., Washing- 
ton 16, D. C. The register will be 
published early in 1958. 


The U. S. Committee on Large Dams 
is a member of the International Com- 
mission on Large Dams of the World 
Power Conference, which has for its 
aim the encouragement of improvement 
in design, construction, maintenance, 
and operation of large dams by compil- 
ing information on them and studying 
questions relating to them. The U. S. 
Committee is under the chairmanship of 
ASCE Vice-President Francis 8S. Friel, 
of the firm of Albright & Friel, Inc., 
Philadelphia. The U. S. Committee will 
be host to the Sixth Congress on Large 
Dams, to be held in New York in 
September 1958. 


Awards Offered for 
Welded Bridge Designs 


A new bridge design competition, of- 
fering a total of $50,000 in awards for 
designs of welded highway bridges, is 
announced by the James F. Lincoln Are 
Welding Foundation. A total of sixteen 
awards will be made, with a top award 
of $10,000, for the best designs for high- 
way bridges, which are or could become 
a part of the National System of Inter- 
state and Defense Highways. Any type 
of structure, either proposed or built, 
may be submitted so long as it conforms 
to the general requirements of the sys- 
tem. Designs will be judged on quality 
of detail, economy in material and labor, 
cost savings, and appearance. 

The new competition, the fourth in 
a series sponsored by the Foundation, 
is open to all residents of the United 
States or its possessions. Information on 
the preparation of entries may be ob- 
tained from the James F. Lincoln Arc 
Welding Foundation, Cleveland 17, Ohio. 


February Housing Starts 
At Lowest Since 1949 


Nonfarm housing starts failed to show 
the usual seasonal upturn in February 
1957 and remained at the January total 
of 65,000 units, according to the U. S. 
Department of Labor’s Bureau of Labor 
Statistics. This was down 17 percent 
from a year ago and was the lowest 
February figure since 1949. 

The 62,500 private houses and apart- 
ments begun this February represented 
a seasonally adjusted annual rate of 
910,000 units, marking the first time 
since December 1951 that the seasonally 
adjusted annual rate of private housing 
starts dropped below 1,000,000. About 
2,500 units of new public housing were 
reported for the month—slightly less 
than in January. 

In the first two months of 1957, a 
total of 130,000 dwelling units were 
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placed under construction, or 15 percent 
less than the 153,300 begun in the same 
period of 1956. 

Preliminary building-permit reports 
indicated January-to-February gains in 
the amount of new housing authorized 
in the Northeast and North Central 
regions, but volume was off in the South 
and showed little change over the month 
in the West. A year ago building- 
permit authorizations rose from January 
to February in all four regions. 


Kaiser Steel Plans 
Increase in Capacity 


Plans for increasing its current $113,- 
000,000 expansion program by an addi- 
tional $81,000,000 are announced by the 
Kaiser Steel Corporation. The entire 
program, which now totals $194,000,000, 
will increase the company’s annual ingot 
capacity from 1,536,000 tons to approxi- 
mately 3,000,000 tons. In terms of 
finished products the principal increases 
will be in plate, sheet, tin plate and 
pipe—products that are in greatest de- 
mand in the West. 

The $81,000,000 expansion will in- 
crease the facilities of Kaiser’s Fontana 
plant by 90 new coke ovens and a new 
blast furnace. It will also provide for 
improvements at the company’s Eagle 
Mountain, Calif., iron ore mine and at 
its coal mines in Utah and New Mexico. 
The new blast furnace to be built at 
Fontana, the only fully integrated steel 
plant on the West Coast, will increase 
hot metal (pig iron) production to a 
total of 2,121,000 tons a year. 


Water Pollution Control 
In U.S. Possessions 


Plans for more sewage treatment 
plants in Hawaii, Puerto Rico, and the 
Virgin Islands have been announced by 
the U. S. Public Health Service. The 
plans were prepared by engineers of the 
Service’s Water Supply and Water Pol- 
lution Control Program in cooperation 
with the Islands’ health departments. 

Hawaii’s pollution control needs in- 
clude additions to existing plants or 
new plants and sewer systems for 18 
districts in the territory. The Puerto 
Rico plan names 75 cities and towns 
needing additions, replacements, or new 
treatment works. In the Virgin Islands 
new plants are needed at Charlotte 
Amalie, St. Thomas; Cruz Bay, St. John; 
and Christiansted and Frederiksted, St. 
Croix. 

The work will go forward under the 
provisions of the new Water Pollution 
Control Act authorizing up to $50 mil- 
lion a year to help communities build 
sewage treatment works. 


‘perforated and protected with gravel packing against entrance of sand. Shown 


Louisiana Bridge Employs 


Non-Skid Grating 


Bascule bridge at New Iberia, La., 
uses specially designed non-skid grat- 
ing. Serrated surface and radial grid 
members tend to check skidding in all 
directions. Main bearing bars were 
spaced at 7! in. to minimize welding 
operations, and units were fabricated 
at a width of 7 ft 3 in. Bridge designer 
was J. B. Carter, and the contractor F. 
Miller & Sons. The grating was fabri- 
cated by the Kerrigan Iron Works, 
Bridge Flooring Division, Nashville, 
Tenn. 


Layne & Bowler, Inc., Celebrates 75th Anniversary 


For 75 years Layne & Bowler, Inc., Memphis, Tenn., has been making pumps. The first 
ones, tried out in the Dakota Territory, lifted water out of dug wells. These have 
since been replaced by multi-stage deep well pumps installed in steel casings 


here are four top officers of Layne & Bowler, Inc., inspecting newly made pump im- 
pellers. They are L. G. Ost, secretary-treasurer; A. O. Fabrin, vice-president of en- 
gineering; Frank T. Quinn, A. M. ASCE, vice-president of manufacturing; and Wil- 
liam H. Reeves, president. Main offices and factory are in Memphis, Tenn., but as- 
sociate companies have been established all over the world. 
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sales and service 
along the Interstate 
Highway System 


Write today for free booklet, 
“The Road Ahead,” with full details 
of the Federal-Aid Highway program. 


Caterpillar Tractor Co., Dept. CE-5, Peoria, Illinois 


Please send me copies of “The Road Ahead.” 


Name. 


Addr 


City . State 


ONE GOAL... To concentrate the capabilities, re- 


sources and experience of our people and of the world-wide 
Caterpillar Dealer organization on the design, manufacture, 
distribution and service of job-tested heavy equipment... . 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR-ONE 


“Ts it going to hail next Sunday, Joe?” 

“Probably not, Professor. Why?” asked 
Joe Kerr. 

“T was just establishing the fact that 
you’re a weather prophet. Now you can 
answer this month’s question. How often 
in a 37-yr record will there be 7 or more 
dry years in succession?” 

“Easy! By your definition of a dry 
year, there’s half a chance that any par- 
ticular year is dry, so 1/128 chance that 
7 in a row are dry. In 37 yr, there can 
be only 4 such 7-yr periods separated by 
wet years, so the chance is 4 times 1/128, 
or 1/32.” 

“Hmmmph,” sneered Otto Mayshen. 
“People like Joe should shun Las Vegas. 
They double their bets after every loss 
and drop their rolls on 7 blacks in a 
row. I say a 7-yr period can start with 
any of the first 31 yr, making the chance 
31/128, or practically one fourth.” 

“Hmmmphmmph,” double-sneered Cal 
Klater. “People like Otto wouldn’t bet 
two and two wasn’t five seven days a 
week. If the first 8 yr had been dry, he’d 
have counted 2 droughts instead of one. 

“In the 37-yr record, there are 2” dif- 
ferent combinations of wet and dry years 
with equal probability, of which 2” end 


with WDDDDDDD, recording that 
many new droughts. Also, any drought 
recorded in the first 36 yr would be 
counted twice in the 37-yr combinations 
—once if the 37th year was wet and 
once if it was dry. Hence, if pn is the 
probability of a drought of 7 or more 
years in an n-yr record, 

psr.2" = + 2” 

1 
Pst = pw + 

“That derivation is general, making a 
convenient addition formula for any rec- 
ord longer than 7 yr, so we can start 
with Joe’s : 

pz = 1/128 
and add the additional increment 30 
times to find 

1 1 

pe = i9g + 30.555 = 
so that there is only one chance in eight 
of such a drought in a 37-yr record.” 

“And maybe 2 chances out of 3 that 
weather prophets are wrong,” added Pro- 
fessor Neare, “and a near certainty that 
none of them get rich at Las Vegas. If 
you don’t believe Cal’s answer, just 
write out the 2° combinations and count 
the droughts. Try it on your univac. 

“And while you're all excited about 
droughts, here’s a sequel that can be un- 
ravelled by a corollary. Limiting our- 
selves now to exact 7-yr droughts like 
the biblical ‘7 lean years’ (preceded and 
followed by fat years or end of record), 
how often will one occur in a 68-yr rec- 
ord?” 


[Pending adjustment to new deadlines, 
acknowledgments are deferred one month. 
Additional solutions to the February ana- 
logue problem were contributed by Ed 
C. Holt Jr. and Thatchrite (Guy C. 
Thatcher).1 


News of Engineers 
(Continued from page 26) 


Marshall & Brown, Architects & Engi- 
neers, of Kansas City, Mo., announce 
the appointment of Charles C. Campbell 
as an associate of the firm. Mr.Campbell 
was previously an engineer with the 
firm. 


Woodward, Clyde & Associates, Oak- 
land, Calif., recently opened midwest 
branch offices in Omaha, Nebr., and 
Kansas City, Mo. The Omaha office is 
under Howard M. McMaster, former pro- 
fessor of soil mechanics at the University 
of Nebraska, and the Kansas City office 
is temporarily headed by James L. She- 
rard, widely recognized for his work on 
earth filled dams. The Denver branch is 
under William A. Clevenger, formerly 
with the Bureau of Reclamation. 
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Kurt O. Planche is the new Kansas 
City sales representative of Allis-Chal- 
mers Industries Group. Recently Mr. 
Planche completed Allis-Chalmers train- 
ing course for graduate engineers. 


Andrew W. Day has been elected 
director and vice-president of Industrial 
Enterprises, Inc. In addition, he has been 
made president and general manager of 
Industrial’s Vincennes Steel Division. Mr. 
Day joined Vincennes Steel as an en- 
gineer in 1916. 


Arthur M. Field, chief engineer of the 
Charleston, S. C., Development Board, 
recently became a member of the Advi- 
sory Council of South Carolina’s Em- 
ployment Security Council. He will serve 
as employers’ representative. 


Harold F. Redmile, since 1935 field 
project manager for the E. I. du Pont de 
Nemours Company, will serve in this 
capacity on construction of the com- 


pany’s new plant near Brevard, N. C. 
Until recently Mr. Redmile was with 
du Pont at Antioch, Calif. 


Emil J. Kaleschke, supervising civil en- 
gineer of Oakland, Calif., retired on 
April 1, after 33 years in the Oakland 
City Engineer’s Office. During Mr. Kal- 

ee eschke’s long tenure 
in municipal service 
he has been office 
engineer, designing 
draftsman, assistant 
civil engineer, sen- 
ior engineer and su- 
pervising engineer. 
He played a leading 
part in the forma- 
tion of the Northern 
California Chapter 
of the American 
Public Works Asso- 
ciation. His fellow employees honored 
him with a large farewell dinner. 


Emil J. Kaleschke 


Paul O. Roberts, Jr., of Atlanta, Ga., 
has been named first prize winner of the 
1957 Bausch & Lomb Photogrammetric 
Award for his paper entitled “Using New 
Methods in High- 
way Location.” The 
prize consists of $100 
and a_ three-year 
membership in the 
American Society of 
Photogrammetry. 
Mr. Roberts holds a 
BS. degree from 
Texas A & M Col- 
lege and is currently 

: a graduate student 
Paul O. Roberts, Jr. in civil engineering 
Institute of Tech- 


at Massachusetts 
nology. 


W. F. Uhl, since 1941 president of 
Charles T. Main, Inc., of Boston, Mass., 
was elected chairman of the board at the 
annual meeting of the firm held in Feb- 
ruary. He is succeeded as president by 
W. M. Hall, member of the board of di- 


rectors since 1943 and _ vice-president 
since 1953. R. T. Colburn, former direc- 
tor, was elected vice-president, and R. W. 
Logan was reelected treasurer. 


Ben E. Nutter, former superintendent 
of public works, territorial highway en- 
gineer, and chairman of the Board of 
Harbor Commissioners for the Territory 
of Hawaii, has joined the Port of Oak- 
land, Calif., as chief engineer. The port 
has underway a $15,000,000 expansion of 
the Metropolitan Oakland International 
Airport. 

(Continued on page 100) 
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FABRICATING 
STEEL 
IS OUR BUSINESS 


Architects: Skidmore, Owings & Merrill 


General Contractors: George A. Fuller 

Company STANDING PROOF 
Structural Engineers: Weiskopf & . 

Pickworth OF INGALLS’ SKILL 


On New York’s famous Fifth Avenue, the Manufacturer’s 

Trust Company has, today, one of the country’s finest, 

most modern bank buildings . . . brilliantly unique even 

’ in that city of great buildings. A five-story structure of 

INGALLS PLANTS sparkling plate glass and lustrous aluminum .. . with a 

backbone of steel. The structural steel was fabricated by 

GREAT LY The Ingalls Iron Works Company and erected by The 
Ingalls Steel Construction Company. 

EX PAN DED Thousands of commercial and industrial buildings are 

standing proof of Ingalls skill and ability to meet any steel 


Capacity tas: Deen incveased requirement, regardless of size or location. 


nearly 70° at all Ingalls’ Plants 
within the past three years .. . 
part of a program designed to Ingalls can serve you better . . . for complete information 
give Ingalls the facilities to meet regarding why and how, write: 

every modern requirement for 

fabricated structural steel for 


any construction purpose. 
THE GALLS 


Established 1910 
BIRMINGHAM, ALABAMA 


Plants: Birmingham, Ala., Verona, Pa., North Birmingham, Ala., 
Decatur, Ala., Pascagoula, Miss. 


FABRICATED STEEL for Power Plants * Hangars * 
Stadia * Stores * Bridges * Office Buildings * Theatres 
¢ Hotels * Apartment Houses * Hospitals * Churches 
Schools ¢ Industrial Buildings * Tanks Bins 
Pressure Vessels * Stacks 
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News of Engineers 


(Continued from page 98) 


Ralph L. Pfau, Captain, U. S. Coast 
and Geodetic Survey, retired on April 1 
after almost 33 years m the Survey. 
From 1953 until his retirement he was 
in Washington, D. C., as assistant chief 
of the Geophysics Division and, later, 
the Geodesy Division. Earlier he was 
Kansas City District Officer. 


Francis H. Falkner, Colonel, Army 
Corps of Engineers (retired), has been 
appointed chief engineer of the Los An- 
geles office of Porter, Urquhart, Mc- 
Creary & O’Brien, consulting engineers. 
In his new position with Porter, Ur- 
quhart, McCreary & O’Brien, he will 
continue to devote himself to military 
construction and water resource devel- 
opment. 


Bradford N. Clark, civil engineer and 
administrative partner in the architec- 
tural firm of Eggers and Higgins, New 
York City, recently was elected presi- 
dent of the New York City Post of the 
Society of American Military Engineers. 


Berne Martin Howard, bridge engineer 
for the Spokane, Portland and Seattle 
Railway Company, Portland, Ore., re- 
tired in March after nearly forty-five 
years of service. Mr. Howard is a past 
president of the Oregon Section of the 
Society. 


Ross H. Bryan, consulting engineer of 
Nashville, Tenn., has moved his offices 
from the Nashville Trust Building to the 
Life and Casualty Tower. 


Gurney H. Dayett, Sr., has retired as 
assistant to the chief engineer of the 
Baltimore & Ohio Railroad, Baltimore, 
Md. Mr. Dayett was with the Baltimore 
and Ohio from 1922 on and had been 
assistant to the chief engineer since 1955. 
He is a former president of the Mary- 
land Section of the Society. Other re- 
cent changes in the engineering depart- 
ment include the promotion of Henry 
Seitz, former designing engineer of 
bridges and buildings, to the post of 
structural engineer. 


Fred N. Severud, Eivind G. Elstad, 
and Max Krueger have added fourteen 
associates to the firm and announce a 
change in the firm name from Severud- 
Elstad-Krueger to Severud-Elstad-Krue- 
ger-Associates, with offices continuing at 
415 Lexington Ave., New York City. 


Ira T. Sanders, Captain, U. 8. Coast 
and Geodetic Survey, and assistant to 
the director, Washington, D. C., retired 
in March after more than 32 years of 
service. Upon his retirement he was ad- 
vanced to the rank of Rear Admiral 
because of special commendations by the 
Secretary of the Navy “for the per- 
formance of meritorious service in com- 
bat during World War IT.” 
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DECEASED 


Kenneth Allen Augason (J.M. ’55), age 
25, Second Lieutenant with the U.S. 
Air Force, was killed in a jet collision 
on January 24. Mr. Augason graduated 
from the University of Utah in 1955. 
Before entering the service, he was con- 
nected with the Chicago Bridge and 
Iron Co., Salt Lake City, Utah. His 
home was in Salt Lake City. 


Frederick Lee Browne (A.M. ’40), age 
48, chief of the Concrete Branch, Ma- 
terials Testing Laboratory, North Paci- 
fic Division of the Corps of Engineers, 
died in Portland, Ore., on December 29. 
A graduate of Purdue University in 1932 
with a civil engineering degree, Mr. 
Browne received a master’s degree in 
architecture from Catholic University 
and did graduate work in engineering at 
Cornell University. After several years 
with the U.S. Forest Service, Mr. Browne 
spent the remamder of his career in the 
Corps of Engineers. Durmg World War 
II, he served as an officer in the Pacific 
theater. 


Mack Galbreath (M. '53), age 69, 
special consultant to the Kentucky High- 
way Commissioner, died suddenly of a 
heart attack at his home in Frankfort, 
Ky., on March 9. After forty years with 
the U.S. Bureau of Public Roads, Mr. 
Galbreath retired in 1956 from his posi- 
tion as district engineer in Kentucky. 
He became connected with the Bureau 
shortly after his graduation from the 
University of Missouri in 1912. Mr. Gal- 
breath worked on the surveying and 
construction of the first Federal High- 
way in Kentucky (now Ky. 11). 


Daniel E. Garey (M. ’50), age 55, vice- 
president and chief structural engineer 
with Graham, Anderson, Probst and 
White, Inc., architects and engineers, 
Chicago, died on January 27, in Hins- 
dale, Ill. He had directed the structural 
design for a large volume of public and 
private work, including U.S. Navy am- 
munition plants at Hastings, Nebr., Shu- 
maker, Ark., and Seal Beach, Calif.; the 
Atomic Energy Plant at Richland, 
Wash.; the Columbia Steel Company 
Plant at Provo, Utah; and the Electrical 
Engineering and Chemistry Buildings at 
the University of Illinois. Mr. Garey was 
a graduate of the University of Ken- 
tucky. 


David S. Gendell, Jr. (M. ’17, age 79, 
retired general manager of erection for 
the Bethlehem Steel Company, died at 
his home in Bethlehem, Pa., on March 
16. Mr. Gendell had been connected 
with the Bethlehem Steel Company and 
its predecessor, the McChntic-Marshall 
Co., throughout his career. From 1903 
to 1919 he was manager of ereetion for 
McClintic-Marshall; from 1919 to 1925 


assistant manager of the Pottstown 
Plant; and from 1925 to 1930 manager 
of erection for the New York district 
of McClimtic-Marshall. He supervised 
the steel construction of many important 
buildings and bridges. 


Winfield Holbrook (A.M. ’10), age 77, 
vice-president and treasurer for the 
Texas Land and Development Com- 
pany, Plainview, Tex., died recently. Mr. 
Holbrook had been connected with the 
company since 1919. Earlier he was 
resident engineer on dam construction 
and chief engineer for the Beaver Park 
Land and Water Company, Colorado, 
and superintendent of the U.S. Irrigation 
Company, Kansas. Mr. Holbrook gradu- 
ated from the University of Colorado 
in 1904 with a BS. degree in civil en- 
gineering. 


Herbert Weymouth McCord (A.M. 
36), age 53, sales engineer for the In- 
galls Iron Works Company, New York, 
N. Y., died on February 24. He had 
been connected with the company since 
1932, and earlier was superintendent of 
erection for Post and McCord, of New 
York. He graduated from Lehigh Uni- 
versity in 1927 as a civil engineer. 


Clyde Myers (M. ’35), age 72, retired 
civil engineer of Phoenix, Ariz., died in 
a hospital there on February 4. From 
1928 to 1947 Mr. Myers headed the 
engineering department at Phoenix Col- 
lege. From the latter year until his 
retirement in 1956 he was with the City 
of Phoenix on traffic safety engineering; 
project engineer for the State of Arizona 
on traffic surveys; and in the Maricopa 
County right-of-way department. He re- 
ceived an arts degree from Washington 
State College in 1909, and science and 
engineering degrees from the same col- 
lege later. Mr. Myers was active in the 
Arizona Section, which he served as 
president in 1938. He was a World War I 
veteran and active in the Reserve. 


Ernest Nicholson (A.M. ’23), age 71, 
engineer and underwriter for the Aetna 
Casualty and Surety Co., New York, 
N. Y., died there on February 20. Mr. 
Nicholson had been connected with 
Aetna Casualty since 1925, when he 
became field engineer on surety bonds 
for the company at Hartford, Conn. 
His earlier experience included two years 
in charge of construction in the field in 
the New England States and New York 
State for the Standard Oil Company of 
New York, and three years in the field 
for Babcock & Wilcox. He was a World 
War I veteran, and graduate of Virginia 
Polytechnic Institute and Massachusetts 
Institute of Technology. 


William Henry Phelps (J.M. ’52), age 
29, contractor (for the army) with the 
firm of H. Phelps and Son, Jackson, 


(Continued on page 102) 
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The Gurley Engineers Level 


Wye or Dumpy Types 


Cross lines on glass. Cover 
VARIABLE POWER EYEPIECE 
Permits adjustment of magnifi- for'po and 
cation when illumination changes 


NON-METALLIC 
EYEPIECE CAP 
(for comfort in 
extreme 


HAZE FILTER— 


Improved image 
contrast under 


nearly all light 
conditions 


LEVEL ADJUSTING NUTS—Positive 
opposing nuts hold adjustment 


TANGENT SCREW opposed by leaf- 


NON-METALLIC HEADS for leveli 
tangent, clamp and pinion foe? 
comfort in extreme weather) 


LONG TAPERED CENTERS—accurately 
fitted; free movement at all temperatures 


LEVEL VIAL—Finely-ground, 
sensitive, uniform in movement 


SUPERIOR OPTICS—Made in 
Gurley's optical department to 
precise standards; coated for 
greater light transmission 


STURDY CONSTRUCTION 
giving protection—and rigidity 
to maintain adjustment over a 


long period 


PATENTED ENCLOSED 
LEVELING SCREWS— 
Replaceable unit, screw and 
bushing 


STANDARD 32 in.-8 thread 


we base plate and tripod head 


Model 372 Dumpy Level 


| W.& L.E. GURLEY, TROY, N. Y. 
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* specially designed to cast huge 


PRESTRESSED 
CONCRETE ROOF GIRDERS 


for American Cyanamid’s new phosphate storage warehouse 


Working closely with Prestressed Concrete, Inc., Florida Division’s Form- 
Crete engineering staff supplied special mass-production steel casting side 
forms to produce prestressed concrete griders for supporting the roof of 
American Cyanamid’s new triple phosphate storage plant at Brewster, 


Florida. 


This is a typical example of the capability of our Form-Crete consultant 
service in supplying custom designed and fabricated steel forms to meet 
your requirements for specialized projects. 

Important as this service is, our main objective is the supplying of skill- 
fully designed and engineered steel poured-in place and semi-portable 
side forms for flat bed casting. Fabricated to order, there is a Form-Crete 
form for virtually every standard prestressed concrete product. 


Investigate this highly profitable new 


product field with its unlimited applications. . 


market —the prestressed concrete 
. write, wire or phone today 


—get into the prestressed concrete business now with FORM-CRETE 


steel casting forms! 


These girders are 101 ft.-6 in. long with a height 
of 12 ft. at the center tapering to 4 ft. at 

the ends. Top slab width is 3 ft.— - 
weight 71 tons. 


Send for 
BULLETIN 200 
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FOOD MACHINERY 
AND CHEMICAL CORPORATION 
FLORIDA DIVISION 

LAKELAND, FLORIDA 


Deceased 


(Continued from page 100) 


Mich., died recently. Mr. Phelps gradu- 
ated from Michigan State College in 
1952 with the B.S. degree. Since then 
he had been with H. Phelps and Son 
on heavy construction work. 


Alden Gallup Roach (M. ’40), age 56, 
president of the Consolidated-Western 
Steel Corp., Los Angeles, Calif, died 
recently. Mr. Roach became connected 
with the Consolidated Steel Corporation 
in 1929, and was made _ construction 
engineer in 1930 and vice-president in 
1935. In 1938 he was elected executive 
vice-president and director of all op- 
erations. Later when U.S. Steel bought 
Consolidated and changed its name to 
the Consolidated-Western Steel Com- 
pany, he became president. He was an 
engineering graduate of the University 
of Illinois. 


William J. Schlick (M. '20), age 70. 
professor of civil engineering at Iowa 
State College, Ames, Iowa, died on 
February 5. In his 43 years as a staff 
member at Iowa State, Professor Schlick 
was active in research, teaching, and 
administration. His assignments included 
a period as assistant director of the En- 
gineering Experiment Station. He did 
pioneer work in hydrology and drainage, 
and one of his early Experiment Station 
bulletins on land drainage is still con- 
sidered a classic in the field. Some of 
Professor Schlick’s many other publica- 
tions dealt with underground conduits 
and pipe loads. He worked on many 
ASTM committees. 


Irven Clarence Shafer (A.M. '28), age 
58, partner in the firm of Shafer & 
Kline, Overland Park, Kans., died at 
his home there on February 21. For 
nineteen vears Mr. Shafer was connected 
with the Kansas State Highway Com- 
mission, which he had served as- 
sociate engineer and as resident engineer 
at Manhattan and Wichita. 


Frederick Perry Shearwood (M. ‘09), 
age 91, chief of the technical staff, 
United Shipyards Ltd., and consulting 
engineer for the Dominion Bridge Com- 
pany, Montreal, Canada, died on Novem- 
ber 22. In his long connection with the 
Dominion Bridge Company, Mr. Shear- 
wood was consultant on many important 
Canadian structures, including the super- 
structure of the St. Lawrence River 
Bridge at Coteau and the Interprovincial 
Bridge at Ottawa. He was also in charge 
of erection of the Canadian Pacific Rail- 
way Bridge at Lachine, the high-arch 
bridge at St. Johns, and other important 
bridges for this line. Mr. Shearwood was 
active in the Engineering Institute of 
Canada, which he served as president 
in 1934 
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STEEL 
> 
ee FORM-CRETE STEEL FORMS FOR CASTING REINFORCED OR PRESTRESSED CONCRETE 


gy beam construction in warehouse designed and constructed by 
The Austin Company, Cleveland, Ohio. 


HOW TO DESIGN MORE ROOM 


...Wwith less steel, less cost 


ORE useable space per pound of steel, per dollar cost can 
be realized through proper use of tapered girder construc- 
tion made practical by arc welding. Using tapered girders for 
framing roofs over large areas reduces the number of interior 
columns or eliminates them entirely depending on the span. 
Additional economy in construction is realized in reduced overall 


height of exterior walls. This results from less depth of web at 
girder ends. 


Tapered girders are simply fabricated with two halves of web 
cut from wide plates, fillet welded to top and bottom flange plates 
using fast, downhand manual or automatic welding. 


Tapered girder is fabricated at low cost by 
welding. Components are simple webs, top 
and bottom flanges are cut from plate with 
little or no waste. 


ARCHITECTS ... ENGINEERS! Latest data on structural design 
is presented completely in new 466 page section on designing 
welded structures in 11th Edition Procedure Handbook of Arc 
Welding Design and Practice available at small cost. Write. . . 


THE LINCOLN ELECTRIC COMPANY 


Dept. 2412 © Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 
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Manpower problems holding up 
your highway mapping? 


AERO has the experienced engineers, the aircraft 
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Before your highway program 
can become a reality, there’s 
the manpower-consuming job 
of mapping route strips. Can’t 
spare scarce engineers for this 
important step? Let AERO 
Service do the job from the air! 


gram now. 


MR LL 
Engineering Repres¢ 
Tf unable to apply. set 
loathe 
Vy lena Lobb 
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ENGINEERS 


Where Con | 
Find A Job 
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call collect for more 


__ELECTRIC 


ENGINEEF 


and the modern plotting instruments to handle the 
entire mapping job—leaving your own busy 
engineering staff free for other important duties. 


AERO topographic maps provide a precise guide for 
establishing center lines and profiles, fill-borrowing 
areas and other planning and development work. 
Let us discuss your highway mapping pro- 


AERO SERVICE CORPORATION 


PHILADELPHIA 20, PA. Oldest Flying Corporation in the World 


AIRBORNE MAGNETOMETER SURVEYS 


¢ TOPOGRAPHIC MAPS 


PLANIMETRIC MAPS ¢ PRECISE AERIAL MOSAICS ¢ RELIEF MODELS 
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How highway builders are solving stream-crossing problems 


New and relocated highways usually involve many stream crossings. Here are some ways that Armco 
Construction Products have helped engineers solve this problem. 


U.S. 10, MONTANA—9-foot-diameter Armco Mutti-PLate® Pipe carries a stream under this relocation of U.S. Highway 10, 
west of Butte, Montana. A 70-foot earth fill covers the pipe to provide a maintenance-free “bridge.” 


RIO GRANDE RIVER BRIDGE—Armco Pipe Pile Bents provide the foundation 
and supporting piers for this 962-foot bridge across the Rio Grande, north 
of Albuquerque, New Mexico. 


Write for data 

There is a size and type of Armco Product 
to help you solve practically any drainage 
or construction problem. Write for com- 
plete information. Armco Drainage & 


U.S. 25, OHIO—The problem here was low headroom and large waterway 
recuirements, Mutti-Piate Pipe-Arch, with a low rise-wide bottom, pro- 
vided the necessary waterway area under the normal level of the road. 


- 


Metal Products, Inc., 4687 Curtis Street, 
Middletown, Ohio. Subsidiary of Armco 
Steel Corporation. In Canada: write 
Guelph, Ontario. Export: The Armco In- 
ternational Corporation. 


ARMCO CONSTRUCTION PRODUCTS 
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The Bonnie Phosphates Chemical Plant * International Minerals & Chemical Corp. 
Engineers & Constructors—The Rust Engineering Co. 


Compaction of sandy soil 
by Vibroflotation” 


saved $250,000 over the 


use of pilings, for building 
foundations in Florida. 


The Bonnie Phosphates Chemical Plant of International Minerals 
& Chemical Corporation was built upon sand that was compacted 
by Vibroflotation. 


In addition to savings estimated by the engineers at $250,000, 
vane atin a rapid, effective solution to the problem 
of eliminating foundation settlement, 
}/ even under exceptionally heavy 

dynamic loads. 
Because of the excellent results of 
the first application in 1950, Vibro- 
flotation was again used in 1954 and 
in 1956 for expansion of the same 


plant. 

Over 3,000 Vibroflotation penetra- 
tions made in 5 acres for original 
plant. A 30% relative density of 
sand increased to a minimum of 70%. 


Write for Booklet 


Deep test pit cut into compacted 
area at Bonnie, Florida 


Proven Applications 


Deep Foundations » Dams 
Bridges Airports Tunnels 
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Rapid sand filters . . . 


(This article begins on page 33) 


(Continued from page 37) 


pacity of 20 mgd. A wash-water tank 
will be located at each end of the 
filter building. Under normal condi- 
tions two pumps will discharge into 
the northerly tank and the northerly 
half of the system, and two into the 
southerly tank and the southerly half 
of the system. 

Rate of wash-water flow will be set 
manually at each of two master con- 
trol panels, and the quantities will be 
measured recorded through 
meters in the pump discharge headers 
and the outlet pipes from the tanks. 
A summator and rate setter on each 
of the two master control panels will 
control the rate of back wash. The 
design provides for washing one dou- 
ble filter unit in each gallery at the 
same time. 

A sand and gravel ejecting and 
washing system, with storage bins, is 


| being provided. 


The wash-water pumproom will be 
at pipe-gallery elevation in the north- 


_ erly row of filters. The operating floor 


of the wash-water pumproom will be 
occupied by switchgear and battery 
rooms, operators’ headquarters, and 
lunch, locker, and toilet rooms. 

A two-story Office Building is being 
constructed on the State Road at the 
northerly side of the rapid sand filters. 
The basement will house boilers and 
dehumidifying equipment; the first 
floor will include superintendent’s and 
clerks’ offices, lecture and conference 
rooms, storage room, ete.; and the 
second floor will provide space for 
bacteriological and chemical .labora- 
tories and for laboratory personnel. 

Effluent water from the rapid sand 
filters will flow by gravity from the 
weir chamber at the southerly end of 
the building through two 10-ft con- 


| duits into the Post Chemical Building, 


where facilities are being provided for 


| post treatment of the water. Eight 


rapid mixing basins with lime feeders. 


| and slakers for the application of lime 
| together with lime bins, will be housed 
in this building. There will also be 


equipment for application of chlorine, 
fluorides and phosphates for corrosion 
control. 

Provisions will be made for apply- 
ing chlorine from this location to the 
existing 9-ft effluent conduit leading 
to the clear-water basin and the fil- 
tered-water pumping station at a point 
below the effluent lines from the slow 
sand filters so that all water from 
these filters can be booster chlorinated 

(Continued on page 108) 
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Industrial Foundations Pittsburgh 22, Pa. 
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245 less greasing time... 
245 hours more profit time EVERY YEAR! 


Time saved by 1,000-hour lubrication intervals on your Allis-Chalmers 
tractor adds up to 245 hours every year—an extra month of production! 


On truck wheels, support rollers and idlers, an exclusive combination 
of positive, spring-loaded seals and tapered roller bearings keeps out 
dirt and moisture, prevents loss of lubricant. 


For 1,000 tractor work hours, you can forget about every grease point 
below track level. When it’s time for servicing, simple low-pressure flush 
lubrication replaces old grease completely, eliminates seal popping, pre- 
vents damage to seal faces. Allis-Chalmers, Construction Machinery 


Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


IT’S SIMPLE ARITHMETIC! 


Allis- 
Other Chalmers 
Tractors Tractors 


No. of greasings 


per year 
(5,000 hr) up to 500 5 


Greasing time 


(av. conditions) Y4 hr 1 hr 


Time spent 
greasing upto250hr Shr 


PRODUCTION TIME GAINED... 
245 HOURS EVERY YEAR! 


Engineering in Action 


om 
4 
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Rapid sand filters . . . 


(This article begins on page 33) 


concrete handling equipmer 


CAPAC iTl ES (Continued from page 106) 


; : to secure the desired residual of the 

- CONCRETE BUCKETS combined effluent water. Lime for pH 

correction will be applied in the in- 
fluent conduits and the other post- 

Choose your buckets from Gar-Bro’s 33 different 

types roam ranging from ¥% to 8 cu. yds. treatment chemicals in the effluent 


They handle all concrete mixes red — conduits from the Post Treatment 
sizes—are available in round or laydown types. 
Each is equipped with Gar-Bro patented self- Building, Venturi meters being in 


closing, grout tight, double clamshell gates. stalled for controls. In addition, chlo- 
Consult the chart below for sizes and types. rine and chlorine dioxide will be ap- 
plied in the effluent conduits from this 
Type building by feeding equipment in the 
LIGHTWEIGHT Vato main chemical structure. 
STANDARD DUTY Yato4 rea _A concrete conduit of 10-ft and 8-ft 
HEAVY DUTY cme Dry diameter will be provided to connect 
LAYDOWN 3” or 6" with the existing piping now supplying 
ce ces treated water to the slow sand filters. 
A second concrete conduit, of 10-ft 
diameter, will be constructed from the 
See and compare Gar-Bro Power Carts. They were Post Chemical Building paralleling the 
for Nothing existing effluent conduit from the slow 
matc power-ca or speed, power, Capacity 
and maneuverability for handling concrete. Con- sand filters to a point between the 
crete hand carts are balanced for easter peas slow sand filters and the clear water 
and dumping, get more loads per day because 
they are matched to man’s muscle. Check the basin (Penny pack Street) where it will 
chart below for the type that suits your job. connect with the existing conduit. 
This conduit will provide a by-pass 
: of the slow sand filters as well as 


CONCRETE CARTS POWER, HAND 


Capacity 


Equipment i Travel Distance Speed per Hour sufficient capacity in outlet conduits 
POWER-CARTS | 3 1000 ft. 15 mpr. 15 to 20 cu. yds. for maximum rates of filtration. 


CONCRETE CARTS 6 to 8 cu. ft. 200 fr. walking 3 to 5 cu. yds. Conversion of the existing slow 
*according to hauling distance sand filters into a filtered-water reser- 
CONCRETE HOPPERS voir will increase the filtered-water 
storage at this plant by approximately 
150 million gal, providing a total 
Make your selection from 16 models of Gar-Bro storage capacity of 200 million gal, 
Hoppers. They serve as ae or pes ae = which is approximately one day’s sup- 
delays. Ge chart ply at the present average daily rate 
for further details. of use. 

Ten contracts for this project have 
been awarded and are now under con- 
No. of Gates Cap. (cu. ft.) Attachments struction, totaling about $12,700,000. 
VERTICAL FRONT Single 28 to 67 Collars & Stands Fourteen other contracts, now in the 
CENTER DISCHARGE Single 32 to 72 Collars & Stands design stage, will total about $6,500,- 
VERTICAL FRONT 54 to 135 Collars & Stands 000. The above contracts do not in- 
CENTER DISCHARGE 63 to 144 Collars & Stands clude additional raw-water pumping 

ee equipment, estimated at $1,940,000, or 
conversion of the slow sand filters into 
a filtered-water reservoir, estimated at 
These wheeled Gar-Bro Portable Hoppers provide $700,000. 
a mobile concrete supply station for cart crews. As with manv large projects, con- 
Are built for struction difficulties slowed down the 
cot tor Oe Woe and size that fits your re- work. The area occupied by the sedi- 
quirements the best. mentation basins and rapid sand fil- 
ters was originally a dense woodland 
and required clearing. Substructures, 
particularly those for the filters, ex- 
tend about 16 ft below the average 
ground-water level, and the founda- 
Write for tions had to be drained by a well 
G Gar-Bro point system surrounding the area. 
MANUFACTURING COMPANY Catalog However, the sedimentation-hasin con- 
MAIN OFFICE AND PLANT: 2415 E. Washington Blvd. No. 300 and tract is now approximately 90 percent 


Los Angeles 21, California Gar-Bro Manual 
BRANCH: 1600 No. Adams St., Peoria, Illinois s or see your complete and the filter substructure 


World's most complete line of concrete handling equipment dealer. contract approximately 70 percent 
complete. 


PORTABLE HOPPERS 


Cap. (cu. yds.) Type of Gate 
PORTABLE 2to3 Double Clamshell 
SEMI-PORTABLE Double Clamshell 
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Strength, Color and Workability of Atlas Mortar are features that pleased Contractor L. A. Swyer of Albany, N. Y., on Dormitory 
Building job (above) at Rensselaer Polytechnical Inst., Troy, N. Y. Clean, modern design is work of Architect Henry L. Blatner, Albany. 


For enduring beauty on your next project 
be sure to specify ATLAS* MORTAR Cement 


e@ Durable, weather-resistant joints for all types of masonry 
begin with good workability in the mortar. 


@ With Atlas Mortar you get a smooth, workable mix and 
weatherproof joints that resist freezing-thawing weather. 


@ Quality-controlled manufacture of Atlas Mortar promotes 
uniformly good performance and appearance. 
(Complies with ASTM and Federal Specifications.) 


For further information, write Universal Atlas, 
100 Park Avenue, New York 17, N. Y. 


*“ ATLAS” MORTAR CEMENT is the registered trademark of the mason- 
® ry cement manufactured by the Universal Atlas Cement Company 
M-62 
UNIVERSAL ATLAS CEMENT COMPANY STATES STEEL 
OFFICES: Albany - Birmingham + Boston - Chicago « Dayton - Kansas City - Milwaukee » Minneapolis + New York + Philadelphia + Pittsburgh + St. Louis » Waco 


RAILROAD BRIDGE 
DECK BUILT WITH 
HOLLOW CONCRETE 

SLABS! 


Western Pacific RR idee. Bridge engineers of 
the Western Pacific RR, designers. Ben C. Ger- 
wick, Inc., San Francisco, general contractor. 


Close-up of voided slabs tee hollows 
by 16” O.D. SONOVOIDS 


Sonoco’s low-cost 


FIBRE TUBES 


form voids in precast slabs! 


The Western Pacific bridge near Yuba City, Cal. is the longest all- 
concrete railroad bridge in the U.S. 

Pairs of 55-ton hollow precast concrete slabs make up the bridge deck 
for both approaches. Each of these slabs is voided with two 16” O. D. 
SONOVOIDs. 

The Sonovoip-formed hollow cores also serve as conduits for signal 
communication wires and power lines. 

SonovoiD Fibre Tubes save concrete and reinforcing steel without 
impairing structural strength. 

Easy to handle, low-cost Sonoco Sonovoips are specifically developed 
for use in bridge decks, wall, floor, roof and lift slabs; also in concrete 
piles. For precast units or units cast in place. Available in sizes from 
2.25” O. D. to 36.9” O. D. up to 48’ long. Order in specific lengths or 
saw to your requirements on the job. End closures available. 


See our catalog in Sweets. 


for technical information and prices, write 


Sonoco 
Propucts 


CONSTRUCTION PRODUCTS DIVISION 
HARTSVILLE, S. C. 


LOS ANGELES, CAL. MONTCLAIR, N. J. 
S955 SOUTH WESTERN AVE. 14 SOUTH PARK STREET 


AKRON, IND. LONGVIEW, TEXAS BRANTFORD, ONT, MEXICO, D. 
REG US. PAT. OFF. 


Deceased 


(Continued from page 102) 


Herman H. Smith (A.M. ’12), age 82, 
who was chief engineer of the New York 
Board of Estimate under Mayor James 
J. Walker, died at a nursing home in 
New Boston, Mass., on March 3. His 
home was in Winsted, Conn. Mr. Smith 
had been construction engineer and di- 
vision superintendent for the Long Is- 
land Railroad, and later (1912 to 1921) 
was surveyor and chief engineer of the 
Brooklyn Bureau of Highways. Mr. 
Smith was an 1899 graduate of the 
Massachusetts Institute of Technology. 


Richard Hampton Vose (M. 08), age 
90, retired consulting engineer’ with 
Robert W. Hunt & Co., Chicago, IIL, 
died there recently. Mr. Vose was con- 
nected with the Robert W. Hunt Co. 
from 1912 until his retirement seven 
years ago. Earlier he built railroads in 
Mexico, and operated mines in Canada 
and South America. 


RECENT 
BOOKS 


(Added to the Engineering Societies 
Library) 


Advances in Geophysics, Vol. 3 

The following subjects are covered in the 
seven substantial review papers making up the 
present volume in this series: Arctic ice island 
research; the polarization of sky light; sub- 
continental structure in the light of seismologi- 
cal evidence; heat flow through the deep sea 
floor; the earth’s interior; subsurface geo- 
physical methods in groundwater hydrology; 
and geophysical research with artificial earth 
satellites. (Edited by H. E. Landsberg. Academic 
Press Inc., 111 Fifth Avenue, New York 3, N. Y., 
1956. 378pp., $8.80.) 


Flachentragwerke 
Fourth Edition, 1956 

A detailed treatment, by Karl Girkmann, of 
the elastostaties of plate structures, which dis- 
cusses the important problems involved in the 
calculations of stresses and deflections in plates, 
shells, and’ prismatic structures. For practical 
use the analytical solution of a wide range of 
such problems is carried out, with particular 
attention to the underlying principles. (Springer- 
Verlag, Vienna, Austria. 596pp., $15.70.) 


Frost-und Tauschaden an Verkehrswegen 
und Deren Bekampfung 

A specialized treatment of frost and thaw 
damage to highways and railways. The book 
cites the basic factors; discusses the primary 
and secondary infil of ther, structural 
conditions, surfaces, loads, ete.; gives a résumé 
of current knowledge; and devotes a considerable 


(Continued on page 112) 
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Progress in New Orleans 


Old Man River is far below as Bethlehem bridgemen place 
truss steel for the Greater New Orleans Bridge. The high 
point of the truss, directly over a main pier at right, will be 
362 ft above low water. The traveler shown on the job is 
equipped with a 115-ton-capacity stiffleg derrick with a 
115-ft boom, and a 25-ton-capacity derrick with a 90-ft boom. 
Both derricks are mounted on a 100-ft tower. 

The bridge’s main span is of cantilever design. At 1,575 ft 
it will be the longest of its type in the United States, and 
third longest in the world. It allows 150 ft clearance. 

Over-all length of the main bridge is 3,019 ft. The elevated 


BETHLEHEM STEEL 
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approaches add another 7,700 ft or so. Our contracts, totalling 
33,670 tons of fabricated structural steel, also include instal- 
ling 900 tons of eye bars, 1,400 tons of steel grid flooring, 
30 tons of grating and 6,000 lineal ft of handrail, plus paving, 
the drainage system, lighting and electrical work. 

The bridge is a project of the Mississippi River Bridge 
Authority of the State of Louisiana. Designer and engineer: 
Modjeski & Masters, of Harrisburg, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
gETH 


Bethlehem Pacific Coast Steel Corporation . 
Export Distributor: Bethlehem Steel Export Corporation 
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Recent Books 


(Continued from page 110) 


section to remedial or preventive measures, both 
for existing roads and for new construction. (By 
Lothar Schaible. Wilhelm Ernst and Son, Berlin, 
Germany, 1957. 176pp., DM22.) 


Graphics for Engineers 
' A book on engineering drawing which covers 
TESTS ond METHODS the fundamentals. Emphasis is engineering 
of TESTING geometry, multiview representation, basic de- 
; scriptive geometry, and freehand sketching, with 
particular attention to perspective pictorials and 
graphical methods for solving engineering prob- 
lems. The purpose is to develop the ability to 
visualize spatial conditions and to use graphical 
forms of representation as a means of communi- 
cation, There is a special chapter on graphs, 
charts, and nomograms. (By Warren J. Luz- 
adder. Prenti-e-Hall, Inc., Englewood Cliffs, 

N. J., 1957. 597pp., $8.65.) 


Landslides in Clays 

Alexandre Collin, one of the pioneers in soil 
mechanics, originally published this treatise in 
French in 1846. In it he develops theories of 
landslides remarkably similar to those of recent 
years and presents field data, still of value, on 


j about fifteen slips. He also reports the results 
of the first shear tests on clay ever conducted, 
& and demonstrates the importance of water 


content to the strength of clay soils. The 
volume includes a memoir of the author by 


f A. W. Skempton. (Translated into English by 
W. R. Schriever. University of Toronto Press, 
? Toronto, Canada, 1956. 160pp., $6.50.) 


Lexique Technique 

We have prepared, in conjunction with various testing companies, a series F — Anglais-Frangais 

of factual, technical reports on the subject of waterstops. These Technical ae ) ; pays 

fad This standard English-French technical dic- 

Reports cover the many aspects of adequate concrete joint design and tionary, currently in its fourth edition, now has 

should prove to be a valuable addition to your design files. Although 

é fs . the whole field of technology: construction work 

these reports are strictly technical information and not sales catalogs, of all kinds, machines and machine-shop prac- 

; tice, electrical engineering and electronics ship- 

they conclusively prove that DURAJOINT and DURASEAL PVC Water- 

stops are the only waterstops on the market that will produce a practically portation, ete. Different meanings are given for 

various contexts, and numerous examples of 

100% watertight joint. Check the coupon below for your free copies of 

these Technical Reports. Why not mail it now while you are still words, (By Guy Malgorn, Gauthier Villars, 
thinking about it? Paris, France, 1956. $7.06 per volume.) 


(2 


DUR AJOINT TECH-TIPS The Plastic Methods of Structural Analysis 
The first part of this book, intended for 

.a series of Technical Data Sheets that contain practicing structural engineers and research 
complete information on the design, handling, splic- workers, is concerned with a presentation of 


ing, installation and structural recommendations on = have 
the application of DURAJOINT and DURASEAL eveloped for calculating plastic collapse loads 


for frames with the ultimate objective of 
Waterstops. Send coupon today for your free set of establishing rational and economical design pro- 
DURAJOINT “‘Tech- Tips. cedure. The last part deals with closely as- 
sociated topics, such as estimates of deflections; 
NATIONAL DISTRIBUTION factors affecting the fully plastic moment; 
minimum weight design; and variable repeated 
“DURAJOINT” enjoys national distribution through loading. There are examples to illustrate each 
the distributors of Tecon Inc. in the 11 western states chapter. (By B. G. Neal. John Wiley & Sons, 
and W. R. Meadows, Inc. in the 37 states of the Inc., 440 Fourth Avenue, New York 16, N. Y., 
mid-western, southern and eastern portions of the 1956. 353pp., $7.50.) 
United States. 


Principles of Engineering Geology and 
Geotechnics 


A reference work for practicing civil engineers 
U oa Aj Ol we T TECHNICAL INFORMATION and engineering geologists, and a text for ad- 
vanced students in these fields, The first eight 
chapters contain general geotechnical informa- 
121 HILL AVENUE + AURORA, ILLINOIS tion. The remaining eleven chapters deal with 
. applications in the design and construction of 
| Please send me, without obligation, the following: bridges, dams, tunnels, runways, buildings, shore 
TECHNICAL REPORT NO. 1... How Cross structures, etc., and also with special problems 
Section Design Affects Bonding to the Concrete. such as permafrost, sedimentation, landslides, 
TECHNICAL REPORT NO. 2... Tests ond Meth- and aseismic design. (By D. P. Krynine and 
ods of Testing Polyvinyichloride Waterstops. W. R. Judd. McGraw-Hill Book Company, 
TECHNICAL REPORT NO. 3...DURAJOINT Inc., 330 West 42nd Street, New York 36, N. Y., 

Tests and Test Results by the U. S. Testing 1957. 730pp., $10.00.) 
Company, Inc. 


TECHNIC T NO. drostatic 
Pressure Tests DURAIONNT other Surveying, Elementary and Advanced 
Woterstops. Two volumes are incorporated in this text: 
DURAJOINT “Tech-Tip” Series. the third edition of the authors’ Elementary 
Surveying and a revision of the secand editien 
(Continued on page 114) 
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New England Hydro-electric Power Plant and Dam 


Make your concrete more durable and exposure- 
resistant with AEROLITH air-entraining agent 


Aerolith is ready for use at the ready- 
mix plant or at the constructon site. 
Over two hundred thousand cubic yards 
of concrete were used to build this New 
England hydro-electric power plant and 
dam. Every yard contained Aerolith—a 
chemically stable and rigidly controlled 
air-entraining agent. 

These are the advantages of using 
Aerolith: 
e concrete is more resistant to drastic 
temperature changes, is protected 


AEROLITH 


A Product of Sonnebor. T] 


Since 1903 manufacturers of quality building products 
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against frost damage. 

e improves workability, mixing, placing. 
minimizes segregation, honeycombing. 
e increases wetting ability of water per- 
mitting reduction in water-cement ratio 
for a given slump. 

e reduces bleeding; speeds finishing. 

e increases resistance to water absorp- 
tion and corrosive effects of salts, sea- 
and mineral-water. 

e Aerolith is compatible with other ad- 


mixtures. 
GOVERNMENT TESTED. Acrolith has been 
tested and approved by the U. S. Bureau 
of Reclamation and many State Highway 
Commissions. Since 1948 it has been 
used on numerous projects in the U.S.A. 
and abroad (names on request). In these 
projects long-term durability and resist- 
ance to disruptive effects of freeze-thaw 
cycles were specified. 

Filling in the coupon will bring inter- 
esting technical data about AEROLITH. 


Gentlemen: 


SONNEBORN SONS, INC. 
| 
\ 


Building Products Division—Dept. 
404 Fourth Ave., New York 16, WN. Y. 


C) Send more information on AEROLITH air-entraining agent. 


COMPANY ..... 
ADDRESS ...... 


(j Also include FREE copy of 128 page Building Construction and 
Maintenance Handbook. 
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ELASTIC BEHAVIOR OF 
STRUCTURAL MEMBERS 


“The Frame Constant Method” 


6y ODD ALBERT 


Associate Professor of C. E. 
Brooklyn Polytechnic Institute 


At last, after 30 years of preparation, the 
book is out! Many new concepts in frame 
analysis introduced: The Frame Constants, 
the Characteristic Denominators, Mo- 
ments and Slopes determined as part of 
simple progressions, etc. 


About 300 pages and 120 charts giving 
moments, slopes and reactions of ms 
on 2, 3, 4, 5. and 6 supports. End supports, 
either free, fixed, or fixed one end and free 
the other. Loading, either uniform, or one, 
or several concentrated loads. 


Price $6.50 postpaid 


BEAMS AND FRAMES 


6y ODD ALBERT 


A total of 80 American frames gyn with 
ready formulas, for moments, deflections, 
side-sway movements, and slope angles at 
all supports. All values in mathematically 
correct fractions. 


Utilizing the “Frame Constant Method,” 
complete derivations are given for each 
frame. Simple and easy to understand. 
“Only High School Algebra utilized 


throughout all derivations.” 
Price $5 BOTH BOOKS $10 


OPLA COMPANY | 
| 


Box 266 . Belmar, New Jersey 


Tate Process applies cement 
mortar lining to the interior 
of 4” to 16” lines quickly 
and economically . .. while 
the lines stay “in place”’ 
Permanently restores full 
flow coefficients. Reduces 
pumping and maintenance 
costs. Protects against 
corrosion, contamination. 


Write for full information 


Liner compresses cement 
mortar onto interior 


TODAY! 


Gives smooth, continuous, water 
proof lining of correct thickness 


Protection Problems 

* Tate and Centriline “in Place” 
interior Cement Mortar Lining * “in 
Piant” and “‘Railhead"’ Centrifugal 
Spinning of Cement Mortar or Coal Tar 
Linings — Somastic® Exterior Coating 
* Pipe Wrapping * Reclamation: 


2414 East 223 St. (P.O. Box 457) 
Wilmington, California 


Recent Books 
(Continued from page 112) 


of Professor Rayner’s Advanced Surveying. Major 
emphasis is placed on elementary surveying 
fundamentals rather than on techniques that 
can be learned outside the classroom. In the 
advanced surveying section, a comprehensive 
mapping or charting project is detailed to show 
the interrelationships between the field and 
office operations. Sections on photogrammetry, 
topographic mapping, hydrographic surveying, 
mine surveying, and altimeter surveys are in- 
cluded, as well as a short history of surveying. 
(By William H. Rayner and Milton O. Schmidt. 
I). Van Nostrand Company, Inc., Princeton, 
N. J., 1957. 916pp., $8.50.) 


Symposium on Specific Gravity of 
Bituminous Coated Aggregates 
Special Technical Publication No. 191 


This symposium consists of six papers dealing 
with the role of specific gravity in the design 
and control of bituminous paving mixtures, the 

of specific gravities of bituminous 
mixtures and aggregates, and the specific gravity 
and voids relationship in bituminous pavement 
mix design. (American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, Pa. 
7ipp., $2.00.) 


Traite de Mecanique des Sols 

A comprehensive treatment of soil mechanics, 
beginning with a general section on the physical 
properties of soils, especially permeability. The 
second section deals with specific mechanical 
properties of soils: stresses and deformations; 
settlement; vibration phenomena; equilibrium; 
and shearing action in both cohesive and co- 
hesionless soils. The third section covers en- 
gineering applications: methods for improving 
soil properties; pressures on retaining walls; 
pressure distribution under foundations and 


bearing capacities; and special topics such as 
piling, tunnels, roadway loading, and earth 
slopes. (By A. Caquot and J. Kerisel. Gauthiers- 
Villars, Paris, France, 1956. 558pp., $11.15 post- 
paid.) 


Water for Industry 
AAAS Publication No. 45 


Nine papers presented at a symposium, held 
at the Boston meeting of the AAAS in 1953, 
to focus attention on the importance of the 
water problem to both national security and 
internal economic stability. The papers deal 
with water supply and water requirements; 
the geographic distribution of industry; waste 
treatment and disposal in the atomic energy 
industry, and water pollution abatement. Two 
treat specific cases: water supply at the Fair- 
less Works and the restoration of the Schuylkill 
River. (Edited by J. B. Graham and M. F. 
Burrill. American Association for the Advance- 
ment of Science, 1515 Massachusetts Avenue, 
N.W. Washington 5, D. C. 131pp., $3.75.) 


Library Services 


Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
also prepares bibliographies, maintains 
search and translations services, and can 
supply photoprint or microfilm copies of 
any items in its collection. Address in- 
quiries to Ralph H. Phelps, Director, 
Engineering Societies Library, 29 West 
39th Street, New York 18, N.Y. 


10 DAY FREE TRIAL. 


of a Warren-Knight Transit! 


Try a Warren-Knight Transit on your own work 
FREE for 10 days! Then you'll see for yourself 
how special advantages of these famous instru- 
ments save time and money. Model 2cF for 
instance, has disappearing stadia, graduations 
differentiated by BOTH size and slant, and re- 
placeable leveling screws. To obtain fu!l informa- 
tion on many other extra advantages, write for 


FREE information CE-75 with full details 


36 NORTH 12TH STREET 


PHILADELPHIA 7, PA. 
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NEW SIMPLEX ELECTRO-PNEUMATIC SYSTEM 


PROGRAMS FILTER WASHING AUTOMATICALLY 


Fully-interlocked System 
Regulates Flow; Shuts 
Down, Washes, Rinses, 

and Reopens Filters 


Now simplicity, efficiency and man- 
power savings come to filter plants 
with the new Simplex Automated 
Filter Operating Table. 

From one central point, filtering 
and washing cycles can be initiated 
automatically . . . all rates and times 
maintained accurately. Valve action 
is completely pneumatic! The sys- 
tem contains no electrical devices 
that might malfunction in the damp- 
ness of a wet pipe gallery. 


Shut-off and Cut-off 


This new system automatically shuts 
off a filter if the clearwell is filled— 
returns it to service when needed. 
Depending on the control you prefer, 
a filter will be automatically removed 
from service for backwashing when 
(1) loss of head reaches cut-off point 
you pre-set (usually 8’) or (2) elec- 
tric timer has run through the value 
you pre-set (80 to 120 hrs.). At any 
point, the operator can manually 
over-ride these automatic controls. 


No-Flood Washing 


When automatic program starts, the 
filter Influent Valve is closed, water 
level drops to wash-trough lips, then 
the filter Effluent Valve is closed. 

Next the Drain Valve is opened, 
followed by the Wash-Water Valve. 
Pneumatic interlocks prevent flood- 
ing: wash valve can’t open until 
drain valve is fully open. 

Washing is precisely timed at slow- 
fast-slow rates . . . so bed is cleaned 
and hydraulically graded for clean 
starts and optimum results. 


Saves Treated Water 


To prevent flooding, Drain Valve 
can’t close until all Wash Valves 
have first closed. To prevent waste 
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NEW SIMPLEX AUTOMATED FILTER TABLE: Large dials in- 
dicate and/or record rate of flow and loss of head. Smaller dials set 
filtration and wash rates. Colored lights show progress of the auto- 
matic cycle. Manual levers permit operator to over-ride the auto- 
matic programming at any point. 


of treated water, filter Influent Valve 
can’t open until drain valve has com- 
pletely closed. Washing period can 
be extended, if desired. 


Controlled Starts 


To prevent turbid starts, when the 
Influent Valve is opened, the Efflu- 
ent Valve stays closed until water 
reaches operating level. Float switch 
then opens Effluent Valve. 


No Sequence Errors 


Cascade programming makes mis- 
takes impossible. All valves open and 
close in their proper sequence. 


% 4 m LE 
Booth 302 at 


COMPANY 


VALVE METER 


Automated Filter Plants 


Obviously the control functions built 
into this new Simplex Table can also 
be used to control a series of filters. 
We'll gladly discuss your plans for 
integrated sequential control that in- 
terlinks all filters for fully automatic 
operation of an entire filter plant. 


Your Plans 


We'll gladly rush further details or 
a Bulletin to help you evaluate this 
important Simplex development. 
Write Simplex Valve & Meter Com- 
pany, Dept. C-5, 7 E. Orange 
Street, Lancastef, Pa. 


AWWA Convention 
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Make sure you don’t wear blinders when you 
invest in king-sized crawler power! 

Make sure every dollar you invest buys the 
top pay-off power features. Look to the 
International TD-24 for the most profitable 
king-sized crawler performance your money 
can buy! 


Make sure you don’t dissipate dollars on a 
king-sized machine with load-limiting, ““dead- 
track drag”! 

The useful load of any king-sized, steering- 
clutch crawler is limited to what it can pull 
or push on turns. “Dead-track drag” hogs 
horsepower! 

Exclusive and years-proved Planet Power 
steering gives the TD-24 full-time live power 
on both tracks. Upgrade or down, the TD-24 
pulls or pushes its big loads on the turns or 
straight ahead, with both tracks! 


Make sure you don’t drop big money in high- 
priced time losses with ‘service-nervous” en- 
gine clutch complications! 

The TD-24 gives you the operating ease, 
power-transfer efficiency, temperature-immu- 
nity, and service economy and simplicity of 
the International Cerametallic-faced engine 
clutch. And heat-defiant, long-lasting Cerame- 
tallic facings have amazing resistance to wear! 
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Before you invest 


In your king-sized tractor, make sure you get 
your big money’s worth—by getting the cycle- 
speeding advantages of TD-24 on-the-go 
shifting! 

And compare how the TD-24’s exclusive two- 
speed planetary system gives instant, stall- 
preventing Hi-Lo shifting without declutching 
in either the Torque-Converter or Gear-Drive 
models. You also get the added advantage of 
“no-stop” shifting with exclusive synchromesh 
transmission in the Gear-Drive model. 


Make sure you don’t fizzle away big finances 
by handicapping your operator—give him a 
break! 

Give him TD-24 flush-deck design, control- 
tower vision, and reach-easy finger-tip con- 
trols to increase operator comfort and per- 
formance. Give him “one-engine” simplicity 
for seconds-fast starting and dependable die- 
sel operation. Give him ALL of the dozens 
of other king-sized production-boosting TD-24 
advantages! 


Make sure you invest wisely and get full doi- 
lar value in giant-sized performance. See your 
International Construction Equipment Distrib- 
utor for a TD-24 demonstration! 
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king-sized crawler 
-sized performance! 


With the TD-24 Torque Converter model as pusher, 
four International 75 Payscraper units prove able to outper- 
form a fleet of six competitive self-propelled scrapers! Con- 
tractor, Terra Construction Co., Great Bend, Kansas, is han- 
dling a 500,000 cu yd grading job on Kansas 15, near the 
Nebraska line. “Perfect performance from all our International 
equipment)’ states Job Superintendent Weller. 


4 “‘Where our other tractors failed this TD-24 has the 

stuff to get the job done’ reports Mike Cashen, for Cashen 
and Erickson, Hibbing, Minnesota. “‘It is fast, easy to ma- 
neuver, and the only tractor we found that could load in these 
rocks!’ The job is building a tailings settling pond at a new 
Taconite plant in the Mesabi Iron Range. Because it’s tough, 
the TD-24 wins the job of push-loading three self-propelled 
scrapers, and ‘dozing boulders aside! 


INTERNATIONAL’ 
CONSTRUCTION 
EQUIPMENT 


International Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 
A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled ie 


Scrapers ... Crawler and Rubber-Tired Loaders ... Off-Highway Haulers... Diesel 
and Carbureted Engines... Motor Trucks... Farm Tractors and Equipment. 
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4-ton rocks and 7%-mile haul involved 
in Oregon road straightening job! 


The wet, sticky clay in these pictures will give you an idea of 
the working conditions encountered by the “65” Payhauler 
operated by the Funderburk Construction Co., Sutherlin, Ore., 
on their 2-mile road job near Elkton. This clay cut machine 
efficiency on the job as much as an estimated 50%. Truck 
bodies had to be scraped clean periodically. And a bogged- 
ae down 1'2-yd shovel had to be replaced by a sure-treading 
Re 3-yd International Drott TD-18 Skid-Shovel®. 

ee In spite of these rough working conditions...and in spite of 
big 4-ton blocks of rock found in the clay...the International 
“65” Payhauler still maintained an average of 96 yds per 
hour on the 24-mile haul to the fill. 

Veteran earthmover and Payhauler operator, Aaron John- 
son, stated, “Here is the poorest loading material I’ve ever 
seen. Still I’m getting six 16-yard loads each hour over a cycle 
distance of 144 miles’ 

Don’t let unexpected weather and resultant job-bogging 
clay, mud, or water hold up your off-highway hauling jobs. 
Consider these all-weather, all-condition Payhauler advan- 
tages: proper weight distribution with 71% of total load on 
“95” drive wheels...74% of total load on “65” drive wheels; 
ample power from turbo-charged diesel engines with built-in 
fuel savings up to 10%; maximum power-transfer efficiency 
of International’s long-lasting cerametallic-faced clutch; and 
load-matched gear ratios for smoother, faster selection of the 
right gear for every grade...every road condition. 


Rock, bigger than 3-yd Skid-Shovel bucket, found 
in wet clay cut operating efficiency. Payhauler 
body, fabricated from abrasion-resistant high- 
tensile steel, together with strongest frame in its 
class, stands up to tough punishment of rock 
loading. 


INTERNATIONAL’ 
CONSTRUCTION 
EQUIPMENT 


International Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled 
Scrapers... Crawler and Rubber-Tired Loaders... Off-Highway Haulers... Diesel 
and Carbureted Engines ... Motor Trucks ... Farm Tractors and Equipment. 
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yds per hour 


Double-acting hoist cylinder in all stages 
with 106,300 pounds of force in first stage 
raises body in seconds. Hydraulic snubbing 
action prevents undue stress on hoist cyl- 
inders and ‘’gentles’’ body return to frame. 


fe 


International Drott TD-18 Skid-Shovel re- 
placed 1%-yd shovel to load clay, big 
boulders into “65” Payhauler. gives 
you big, bonus-producing 18-ton capacity, 
Model ‘’95/’ 24 tons. 


International trio...TD-18 Skid-Shovel, 
TD-24 tractor and Model “65” Payhauler 
promote production for Funderburk Con- 
struction Co., in spite of wet, sticky clay 
and big, stubborn rock. 


INNER CIRCLES PROVIDE 


Threads 
Through 
Obsolete 
Brick 


99 | 


Sewers | 


The crown of an obsolete and failing brick 


sewer in Toledo, Ohio was removed to per- ‘ a not her ex amp 1 e of ee 


with no interruption to surface trafic. PROGRESS I] IN CONCRETE 


The Inner Circles Method of relining and enlarging 
sewers is also adaptable for box, round arch, horseshoe 
and other varied tunnel shapes. Open trench cuts are 
eliminated, thus reducing the delays and hazards of 
congested traffic. Sewers are completed faster at less 
cost in any weather with fewer laborers and less equip- 
ment. The new two-way Tunnelugger can operate in 
either direction from a centrally located shaft—quickly 
delivering and positioning Inner Circles at either end 
while mining continues at the other. 


Miners remove brick of inadequate sewer prior 
to installing Irmer Circles. Brick invert is left in 
place toexpedite hauling out brick ahead of work- Send today for illustrated 


I Circles fi behind. a 


A: AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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Architect: Morris Lapidus, New York, N.Y. | Gen. Contractor: Taylor Construction Co., Miami, Fla. Plastering Contractor: Thompson Plastering Co., Miami, Fla. © Owned & Operated by Tisch Hotels, Inc. 


The dramatic new AMERICANA HOTEL, Bal Harbor, Miami Beach, Fla., is the 
latest in vacationland luxury. A cosmopolitan city within itself, this $17 million 
hostelry features the finest in spacious living. 


Contributing to the structural quality of this hotel is LEHIGH MORTAR CEMENT. 
It was used in the masonry walls which required over 100,000 concrete blocks-. 
and in the exterior stucco. 


LEHIGH PORTLAND CEMENT COMPANY atcentown, Pa. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


CHICAGO 
84 E. RANDOLPH ST. 


NEW YORK 
8 W. 40th ST. 


Men Available 


Construction Enornerr, J.M. ASCE; B. of 

E.; 25; three years’ field work, one year office 
design work, one year selling building materials 
and supervising their installation. Good admin- 
istrative ability for contract and general liaison 
work. Location desired, New York area. C-212. 


Concrete EnGineer, M. ASCE, registered P.E. ; 


25 years’ in concrete and other construction ma- 
terials; in charge of laboratory testing and field 
construction, and as a development engineer in 


concrete and concreting materials. Desires affilia- 
tion with a concern offering a wider scope of 
activity than research testing of materials of 
construction, C-213. 


Civit Encineer, J.M. ASCE, BSCE 54; M.S.E. 


55, Yale University; 25; married. Some experi- 


ence working with Latin American laborers. 
Speaks Spanish fluently, has understanding of 
French. Desires position. Citizen of 


teaching 
Central America. C-214. 


Parry Curer, Construction SuPeRINTENDENT, IN- 
spector, A.M. 


ASCE; 55; thirty years’ of ex- 


100 FARNSWORTH AVE. 


DETROIT SAN FRANCISCO 


57 POST ST. 


as follows: Fourteen years’ civil engineering ex- 
perience progressively from sub-professional to 
professional in responsible charge category as, 
rodman, chainman, instrument man, draftsman, 
party chief, field engineer, construction inspector, 
assistant district engineer, and chief draftsman. 
Location desired, United States. C-215. 


Positions Available 


Estimator to follow through the shop and 
check in the field. Prefer practical type who has 
had supervisory experience. Fabrication back- 
ground desirable. Salary open. Location, Newark, 
N. J., area. W-4029. Rewritten. 


Insrructors on ASSISTANT Proressors for civil 
engineering department ; master’s degree and 
teaching experience desirable but not required. 
Wiil teach courses in one or two of the follow- 
ing areas: Surveying, Structures, Hydraulics or 
Transportation. Nine-month year; salaries open, 
dependent upon education and experience. Posi- 
tions available September 1957. Location, New 
York metropolitan area. W-4518. 


DUE TO A VAST EXPANSION PROGRAM 
OPPORTUNITIES EXIST FOR: 


Architect: 

Minimum of five years experience. Staff 
position directing design, approval of draw- 
ings and specifications. Coordinating design 
of new plants or major plant additions. 


Structural Engineer: 

Three to five years experience in design of 
steel and reinforced concrete heavy indus- 
trial structures. 


Assistant Supervising Engineer: 
Responsible for general supervision and 
coordination of contractors in the construc- 
tion of new plant facilities. 


EMPLOYMENT DIVISION 


ENGINEERS AND ARCHITECTS 


You Have An Excellent Future Working For 


CATERPILLAR TRACTOR CO. 
The Welds Leader 


In the field of Crawler Tractors, Motor Graders, Diesel 
Engines, and Earthmoving Equipment 


CATERPILLAR TRACTOR 


Field Engineer: 

Responsible for concrete and soils work. 
Supervising proportioning, mixing, placing, 
and finishing of concrete, performing soils 
and concrete tests for control. 


Engineering Office Assistant: 
Construction responsibilities associated with 
distribution and evaluation of job costs, 
processing invoices, insurance coverage, 
guarantees, waivers of liens, and general 
clerical work. 


Interested applicants are requested to send 
full particulars of experience and education 
to Mr. P. C. Perry, Professional Employment 
Co-ordinator. 


CO. © PEORIA, ILLINOIS 


perience in civil and military engineering divided * 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to bay a fee at rates 
listed by the servic These rates— 
established to maintaih an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


VALUATION ENGINEER, graduate civil or mechan - 
ical, 28-45, with some practical experience in 
pricing or estimating current costs of utility 
property; either with utilities, appraisal or en- 
gineering companies, or regulatory commissions. 
Some construction work and cost accounting 
knowledge desirable. Will participate in the de- 
velopment of unit costs, such as material, labor 
and overheads, applicable to the inventory quan- 
tities of natural gas utility properties. Salary, 
to $8,400 2 year. Some travel. Location, Ohio. 
W -4565. 


Sates Encrneer, 24-30, civil graduate, with 
concrete experience, for technical field work 
with customers of cement manufacturer. Salary, 
$4,800-$6,000 a year, plus expenses and company 
ear. Location, Northeast. W-4600. 


Civi. ENGineer, Structural, 25-45, degree in 
civil engineering, and preferably licensed. Ex- 
perience in structural design of bridges, build- 
ing and foundations, including stress analysis, 
required. Will design and develop various struc- 
tural applications of aluminum to satisfy cus- 
tomer requirements or improve penton. Salary 
open. Location, West Coast. W-4750. 


Pustic Works DepaRtMENT ENGINEER AND Sup- 
ERINTENDENT for western Massachusetts commu- 
nity. Apply by letter submitting résumé of ed- 
ucation and experience. Salary open, based on 
experience. W-4758. 


Sranparps Enoineer, B.S. in M.E., Ch.E. or 
C.E., with 3 to 4 years in standards depart- 
ment of a chemical company or a refinery out 
of six to eight years’ total experience in chem- 
ical or refinery industry in responsible positions in 
design operations or 8 to 10 years’ experience in 
chemical or refinery industry in responsible design 
position. Will be required to assemble existing 
company design practices and combine with gen- 
erally accepted modern design practices in sim- 
ilar industry into standards and specifications. 
Standards and specifications are in the categories 
of: (1) Structural steel and _ buildi (2) Con- 
crete and foundations; (3) Files cater, mate- 
rials and fabrication; (4) Electrical; and (5) 
Process equipment. Salary, to $10,000 a year. 
Location, Pennsylvania. W-4769(c). 


ASSISTANT Port ENGINEER, graduate civil engi- 
neer or equivalent, with 4 years’ experience in 
design and construction of port or municipal 
facilities. Salary, $6,000-$7,200 a year, plus bene- 
fits. Apply by letter sending experience record 
and references. Location, Florida, W-4772. 


ARCHITECTURAL ENGINEER AND DESIGNER, young, 
with 2 to 3 years’ experience for consulting firm. 
Civil engineer with architectural background ac- 
ceptable. Salary, $6,000 a year, plus. Location, 
Massachusetts. W -4781. 


Civi ENGINEERS FOR A Municipatity: (a) Grade 
I, 21-35, B.S. in C.E., salary, $4,992-$5,980 a 
year; (b) Grade II, 25-55, B.S. in C.E., with 
at least 2 years’ experience, rig $5,720-$6,864 
a year. Location, Virginia. W- 


Civi. ENGINEER, experienced, for medium-sized 
contracting firm engaged in heavy construction, 
principally highways, airports, bridges. Duties 
will include engineering layout for excavation, 
paving and structures; estimating proposed jobs; 
and computing quantities of work done. Work 
will touch on all operations of company and 
lead to executive position for right man. Salary 


(Continued on page 124) 
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Boxed in? 


Give your ideas (and yourself) achance 
to develop...at Western Electric 


Your career—to thrive—must be rooted in the good earth 
of opportunity. And few, if any, other companies offer this 
in the same degree as you'll find with us. 


Give yourself this chance to grow .. . in a company that 
promotes from within. It’s significant that of the 11,000 
management positions we'll have ten years from now, 
8,000 must be filled by newly promoted people. 


Engineers at Western Electric participate in the planning 
and actions inherent in the broad management of the com- 
pany. Here they become more than engineers since they 
acquire knowledge of production, handling of people, 
accounting, merchandising, etc. Fifty-five percent of the 
college graduates in our upper levels of management have 
engineering degrees. 


Or look at the opportunity this way. Our job — in which 
engineers are key figures—is to make, distribute and install 
equipment needed by the Bell System. There’s a constant 
need for new products, new processes, new facilities .. . 
new ideas. It’s work that runs the gamut: electronic switch- 
ing, printed circuits, miniaturization, automation, etc., 
(We're a natural incubator for automation since many of 
the things we make are needed by the millions.) 


Besides our telephone job we've handled a continuous 
flow of defense contracts over the years . . . major projects 
, like producing the Nike guided missile systems. Our joint 
telephone-defense job demands that young engineers and 
scientists develop as rapidly as possible. A full-time engi- 
fi neering education program is given new engineers during 
working hours to aid them to more easily assume a full 
engineering role in the company. Also, a tuition refund 
plan is provided for out-of-hours study at nearby colleges. 


Check the career openings for which you may be quali- 
fied (mechanical, electrical, chemical and civil engineers; 
physicists and mathematicians). Send resume of education 
and experience to Engineering Personnel, Room 1068, 
Western Electric Co., 195 Broadway, New York 7, N. Y. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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Men and Jobs Available 
(Continued from page 122) 


open. Reply by letter giving résumé of educa- 
and erences. Location, East. 


Construction Inspector INSPECTORS 
in civil, electrical, mechanical, structural and 
utilities for private construction company on 
large government project in Philippines. Dura- 
tion 18 months to 2 years. Salary, $10,000 a 
vear and up. F-4827. ' 


Srructura. Encineer familiar with building 
design as well as bridge design. Salary open. 
Location, Pittsburgh, Pa. W-4842. 


SrrucruraL Encineer. Must have professional 
engineer’s license in the State of New York; 
some experience in structural design, building 
construction and maintenance of buildings and 
grounds. Will not handle any mechanical items. 
Salary. to =tart $9260 a year, with opportunity 
to advance to $10,322 a year. Location, upstate 
New York. W-4846. 


Civu. ENGINeers, graduates, with experience in 
testing and control of concrete, asphalt. and 
soils for work abroad. Salary, $8,000-$10,000 a 
year. Apply by letter oa. full details of ex- 
perience and education. F-4847. 


AssociaTe Proressor for transportation and soils 
engineering in civil engineering department of 
large eastern metropolitan university. Starting 
salary, about $7,500 for nine months depending 
upon qualifications. W-4849. 


Sanitary Enornegr. Civil Engineer or Sanitary. 
to 40; with 2 or more years in the field on 
construction or design in hydraulics or sanitary 
field to assist in preparing field inspection re- 
ports and studies on sanitary, municipal, and 
hydraulic projects; must he good public speaker 
with ability to meet people; good opportunity 
for a trade association. Salary, up to $8,400 a 
year. Employer will pay placement fee. Loca- 
tion, Chicago. C-5939. 


Non-ASCE Meetings 


American Institute of Chemical En- 
gineers. National Meeting of A.I.Ch.E. 
at the Olympic Hotel, Seattle, Wash.. 
June 9-12. Information from Marshall 
T. Ramstad, Pennsalt Chemicals Cor- 
poration, Western Division, 2901 Taylor 
Way, Tacoma, Wash. 


American Institute of Steel Construc- 
tion. Ninth Annual National Engineer- 
ing Conference at the Edgewater Beach 
Hotel, Chicago, Ill., May 27-28. Infor- 
mation from AISC, 101 Park Avenue, 
New York 17, N.Y. 


American Planning and Civic Associa- 
tion. 1957 National City Planning Con- 
ference at the Marion Hotel, Little Rock, 
Ark., June 9-12. Information from Met- 
roplan, 209% West Second Street, Little 
Rock, Ark. 


American Society for Engineering 
Education. Sixty-fifth annual meeting at 
Cornell University, Ithaca, N. Y., June 
17-21. Information from W. Leighton 
Collins, Secretary, ASEE, University of 
Illinois, Urbana, 


American Society for Testing Mater- 
ials. Annual meeting of ASTM at Chal- 


fonte-Haddon Hall, Atlantic City, N.J., 
June 16-21. For information write ASTM, 
1916 Race Street, Philadelphia 3, Pa. 


American Society of Mechanical En- 
gineers. Second Design Engineering Show 
at the New York Coliseum, May 20-23. 
Information from Clapp & Poliak, Inc., 
341 Madison Ave., New York 17, N.Y. 


American Water Works Association. 
AWWA Annual Conference in Atlantic 
City, N. J., May 12-17. Information from 
AWWA, 2 Park Avenue, New York 
City, N. Y. 


National Society of Professional En- 
gineers. Annual meeting at Dallas, Tex.., 
June 5-8. Information from the NSPE, 
2029 K Street, Washington 6, D.C. 


Purdue University. Purdue Industrial 
Waste Conference at the Purdue Memor- 
ial Union Building, May 13-15. Informa- 
tion from Don E. Bloodgood, Professor 
of Sanitary Engineering. Purdue Univer- 
sity, LaFayette, Ind. 


University of Florida. Highway Engi- 
neering Conference at the University of 
Florida, Gainesville, Fla. May 16 and 
17. Further information from Professor 
Emil R. Hargett, University of Florida, 
Gainesville, Fla. 


1134 LOCUST ST. 


OPPORTUNITY FOR YOUNG 
GRADUATE ENGINEERS 


WITH 


Sverdrup & Parcel Engineering Co. 


ST. LOUIS 1, MO. 


Additional Openings For 


DETAILERS 


Overseas Openings Available for Engineers 30 to 45 
with Extensive Experience in Highway Engineering 


WORK AND ADVANCE IN PROFESSION OF HIGHWAY ENGINEERING 
WITH HIGHLY SKILLED ASSOCIATES IN A GOOD PLACE TO WORK. 
PERMANENT POSITIONS FOR QUALIFIED MEN. PERIODICAL REVIEWS 
OF SALARY. LIBERAL EMPLOYMENT BENEFITS, RETIREMENT AND 
INSURANCE PLANS 


Please Write Fully to Above Address 


TEACHING 
PERSONNEL 


Teaching Personnel for expand- 
ing Department of Civil Engi- 
neering in large University. M.S. 
or Ph.D. degree required. Open- 
ings in all branches of Civil 
Engineering at all ranks. Salary 
and rank will depend upon edu- 
cation and experience. Under- 
graduate and graduate teaching. 
Opportunity for research. Loca- 
tion in growing industrial com- 
munity in Central New York. All 
those interested should address 
replies to 
7 


Dean of the College of Engineering 
Syracuse University 
Syracuse 10, New York 
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SOUTH DAKOTA 
DEPARTMENT 
of HIGHWAYS 


Engineering 
Opportunities 


Professional openings on the South 
Dakota Department of Highways 
staff present permanent opportun- 
ities for Civil Engineering gradu- 
ates in the following classifications 
and salary brackets: 


Structural Designer $5940-7020 
Structural Draftsman $5220-6240 
Civil Engineers (Highway —Survey — 

Design —Construction—Drafting) 
$4980-7020 


Benefits include salary schedule, 
sick leave with pay, paid vaca- 
tions, military leave with pay, 
available hospitalization plan. 


For application forms, contact: 
Cc. V. DOODY 
Personnel Director 


Department of Highways 
Pierre, South Dakota 


EQUIPMENT 
DESIGNER 


Established expanding mid- 
western company looking 
for engineering graduate 
with experience in design of 
medium and heavy machin- 
ery. Qualified person would 
ultimately be in charge of 
newly formed department. 
Knowledge of stress analysis 
of static and dynamically 
loaded members necessary. 
Non-destructive testing ex- 
perience desirable but not 
necessary. Customer con- 
tact work will require lim- 
ited amount of travel. 


Box 282... 


Civit ENGINEERING 
33 West 39th Street 
New York 18, N. Y. 
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New Publications 


Kansas Turnpike . . . Covering activities of the 
Kansas Turnpike Authority during 1956, the 
Fourth Annual Report emphasizes final construc- 
tion phases of the ambitious project. The 236- 
mile, four-lane toll road, authorized in April 1953 
and opened in October 1956, cuts across the state 
at an angle, connecting the Kansas-Missouri bor- 
der at Kansas City and the Kansas-Oklahoma 
border south of Wichita. Howard, Needles, 
Tammen & Bergendoff were the consultants on 
the project, and Coverdale & Colpitts the traffic 
engineers. Inquiries about the report should be 
sent to the Kansas Turnpike Authority, Box 3002 
Southeast Station, Wichita 18, Kans, 


Earthqualk istant construction . . . Espe- 
cially timely in the light of the current San 
Francisco earthquakes are the Proceedings of the 
World Conference on Earthquake Engineering— 
a technical meeting held in Berkeley last year to 
mark the fiftieth anniversary of the destructive 
1906 San Francisco earthquake. The conference— 
sponsored by the Earthquake Engineering Re- 
search Institute and the University of California 
Department of Engineering—pooled the knowl- 
edge of scientists and engineers from major seis- 
mic areas the world over. It was concerned with 
earthquake ground motions; analysis of struc- 
tural response; development of aseismic construc- 
tion; earthquake effects on soils and founda- 
tions; and design of earthquake-resistant struc- 
tures. Lithographed copies of the Proceedings are 
available from Karl V. Steinbrugge, Secretary, 
Earthquake Engineering Research Institute, Room 
1039, 465 California Street, San Francisco 4, Calif. 
They are $8.50 postpaid. 


Review for surveyors . . . Up-to-date reference 
material for men taking Civil Service, engineer- 
in-training, and professional registration exami- 
nations in civil engineering and surveying is pro- 
vided in the new (fifth) edition of Prof. R. C. 
Brinker’s classic review questions for surveyors. 
The present 204-page compilation contains 2525 
questions of all types—multiple-choice, comple- 
tion, discussion, true-and-false—and problems 
plus typical complete registration examinations. 
Copies are $3.50 each, or $3.00 apiece in lots of 
five or more. Orders should be sent to Prof. 
R. C. Brinker, Box 153, Blacksburg, Va. 


Industrial waste . .. Availability of the Pro- 
ceedings of the Fifth Southern Municipal and 
Industrial Waste Conference (1956) is announced 
by the University of North Carolina Department 
of Sanitary Engineering. The 261-page volume 
comprises 28 papers, including a keynote article 
by Prof. Gordon M. Fair on “Water 

and Waste Disposal Requirements.” It sells for 
$1.50 and may be obtained from the Extension 
Division, University of North Carolina, Box 
1050, Chapel Hill, N. C. 


Iron and steel beams . . . Availability of a 
second printing of its helpful reference, ‘Iron 
and Steel Beams,” is announced by the American 
Institute of Steel Construction. First issued in 
1953 in response to requests for information on 
the properties of beams and column shapes, the 
142-page volume covers the period, 1873 to 1952. 
Data on shapes are grouped into five sections on 
steel and one section on wrought iron. Tabular 
data are limited to steel and wrought-iron beams 
and columns, Also included are ASTM specifica- 
tion requirements for tensile strength and yield 
point, and the working stress recommendations 
of the AISC. The price is $3.50 a copy prepaid 
in the United States and Canada (plus the city 
sales tax for residents of New York). Orders 
should be sent to the AISC, 101 Park Avenue, 
New York 17, N. Y. 


Standards . . . “Standards—Guides for Tomor- 
row” is the title of the proceedings of the fifth 
annual meeting of the Standards Engineers So- 
ciety, which is now available at $3.75 a copy. 
Topics covered in the 24 papers comprising the 
proceedings include standardization of building 


Editor Wauted 


Challenging Job Open 
for ENGINEER 
with Writing Experience 


A leading publisher of journals 
serving the roadbuilding, municipal 
and civil engineering fields has an 
immediate opening for a man who 
feels he could do editorial reporting 
on field methods. Some travel with 
camera. 


Applicant must have a civil en- 
gineering education and practical 
experience, plus a demonstrated 
ability to write articles, technical 
convention papers or reports. A 
challenging lifetime opportunity for 
the right man. 


Give experience outline, evidence of 
writing ability, and salary require- 
ment in your reply. 


Address Box 283 

Civil Engineering 
33 West 39th Street 
New York 18, N. Y. 


Structural 
Designers 


for 
HIGHWAY 
BRIDGE DESIGN 


PERMANENT POSITIONS 
WITH OPPORTUNITY FOR 
ADVANCEMENT 


COMPANY PAID 
LIFE INSURANCE, 
PENSION PLAN 


BROWN & BLAUVELT 


468 Fourth Avenue 
New York City 
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and more opportunities for 
men who want to grow in en- 
gineering through broader as- 
signments, wider responsibil- 
ity and greater diversity in: 


® AGRICULTURAL & HEAVY 
CHEMICALS 

® ORGANIC CHEMICALS 

® FIBERS, POLYMERS & RESINS 

® PIGMENTS & DYESTUFFS 

® PHOTOCHEMICALS & 
PRODUCTS 


Designers—do more engi- 
neering at duPont and enjoy... 


... Stability with the nation’s larg- 
est producer of diversified 
chemicals 


... new opportunities stemming 
from duPont’s vast research 
program 


... training for increased techni- 
cal and administrative respon- 
sibilities 

...major benefits 
You can find all this at duPont in: 


* STRUCTURAL 


ARCHITECTURAL 


Please sendacompleteresume to: 


MR. T. J. DONOVAN 
ENGINEERING DEPARTMENT 


«+e through Chemistry 


E. |. duPont de Nemours 
& Co., Inc. 


WILMINGTON 98, DELAWARE 


materials; decimal dimensioning; standardiza- 
tion in the nuclear field; screw thread standard- 
ization of drafting practices. Orders should be 
sent to the Standards Engineers Society, P. O. 
Box 281, Camden 1, N. J. 


Highway research . . . A wide range of current 
road research is reported in five recent publica- 
tions of the Highway Research Board. Bulletin 
135 ($3.40), entitled ‘Factors Influencing Ground 
Freezing,’ contains annual meeting papers spon- 
sored by the Committee on Frost Heave and 
Frost Action in Soils; Bulletin 136 ($1.00) pres- 
ents annual meeting reports on ‘Flexible Pave- 
ment Design in Four States’; Bulletin 137 (60 
cents) consists of two reports on investigation 
of the effects of different types and widths of 
median dividers on traffic behavior and acci- 
dents; Bulletin 138 (60 cents) is concerned with 
“Joint and Crack Sealing’; and Bulletin 139 
($1.60) describes some factors involved in ‘‘Road 
Roughness and Slipperiness” and test methods in 
use. Request for copies should be sent to the 
Highway Research Board, 2101 Constitution Ave- 
nue, Washington, D. C. 


Flood studies . . . Availability of a limited num- 
ber of reprints in booklet form of a paper, en- 
titled ‘Hydrologic Studies of Floods in_ the 
United States,”’ is announced by the author, V 
T. Chow, A.M. ASCE, research associate professor 
of hydraulic engineering at the University of Il- 
linois. The paper—presented by Professor Chow 
at the Congress of the International Association 
of Scientific Hydrology in France in September 
1956—gives an overall picture of the develop- 
ment of hydrologic studies. Recent developments 
in both analytical and instrumental approaches 
are also emphasized. Over 150 bibliographical ref- 
erences to flood hydrology in American literature 
are included. Copies, priced at $1.00 each, may 
be obtained from Professor Chow, 207 Civil En- 
gineering Hall, University of Illinois, Urbana, IIl. 


Shopping center development . . . Emerging 
patterns of shopping center development have 
been compiled by the Urban Land Institute and 
issued as the first of a projected two-part Tech- 
nical Bulletin identified as No. 30. J. Ross Mc- 
Keever, director of the Institute, is author of the 
80-page study. Part I is currently available, at 
$5.00 a copy, from the Urban Land Institute, 1200 
Eighteenth Street, N.W., Washington 6, D. C. 


Waterways Experiment Station . . . Two tech- 
nical memoranda detailing recent Corps of Engi- 
neers investigations, conducted at the Waterways 
Experiment Station at Vicksburg, Miss., may 
now be purchased from the Station. They are 
Technical Report No. 6-437, which is devoted to 
“Pressure Grouting Fine Fissures,’’ and Technical 
Report No. 2-447 entitled ‘Old River Low Sill 
Control Structure, Downpull Forces on Vertical 
Lift Gates.’ They are priced at 75 cents and 
$1.00, respectively. 


Applications for Admission 
to ASCE—March 2-30, 1957 
Applying for Member 


Apert Avper, St. Louis, Mo. 

Georcs THomas Anprews, Little Rock, Ark. 

KennetH Oscar Bayarp, Detroit, Mich. 

JoHn Jackson Bennett, Miami, Fla. 

Herman Von Biserste1n, Charlotte, N. C. 

Jack Lawrence Boyp, Richland, Wash. 

Epwarp ALFreD BRiNKMAN, Victoria, Tex. 

Rosert Craro Brown, Massena, N. Y. 

Epwarp Boutpin Jr., Washington, D. C. 

RicHarp Frevertc Deane, Roanoke, Va. 

Parsexw Srrun Drvyaroc.u, Ankara, Turkey. 

Lorenzo Cauz Fruto, Honolulu, Hawaii. 

Epwarp Futon, St. Louis, Mo. 

Henry Gustavus FourpHy, Melbourne, Vic., 
Australia. 

Georce MarsHatt Gans, Pensacola, Fla. 

Leopotpo Garripo Merida, Venezuela. 

Epwin Louis Gimey, Short Hills, N. J 

Epwarp Ear Grtenwater, Victoria, Tex. 

(Continued on page 128) 


STRUCTU 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Prefer several years’ experi- 
ence in any of these fields: 


BRIDGES 


BUILDINGS 
EXPRESSWAYS 
HYDRO PROJECTS 
TEST FACILITIES * 


Will consider lesser experience 
with good educational background. 
Several recent graduates will be 
added to our structural staffs to 
round out this planned expansion 
program. Occasional openings for 
combination men in construction 
supervision and inspection; must 
be free to move and to assume 
office duties between assignments. 


Sverdrup & Parcel, Inc., are 
professional engineers engaged 
primarily in design work cov- 
ering a wide scope of practice. 
The variety and unusual char- 
acter of our work, including as 
an example the proposed 
world’s largest bridge project, 
offer excellent opportunities 
for individual and professional 
development and advance- 
ment. 


We need a large number of men for 
our general offices in St. Louis and 
several for our branch office in 
San Francisco. These are perma- 
nent additions to our regular staffs. 
Confidential interview can also be 
obtained at Washington, D. C., and 
Portland, Oregon. 


Paid vacation, sick leave, holidays, 
overtime. Employee Benefits Plan 
furnishes retirement income plus 
life and disability insurance. Blue 
Cross. Moving allowance. 


Please write fully, including 
salary data, to 


SVERDRUP & PARCEL 
INC. 
ENGINEERS — ARCHITECTS 


915 Olive St. Louis 1, Mo. 


* We are designers of the technical fa- 
cilities for the Arnold Engineering De- 
velopment Center, operated by our 
subsidiary, ARO, Inc. 
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CIVIL ENGINEERING 


How to make the most 
of your engineering career 


ONE OF A SERIES 


go where 
engineers can study 
for advancement 


have an opportunity—while on the job—to 
take advanced engineering or science courses. 


This means you'll reach your career goal 
faster with a company like Boeing, which 
not only permits, but actively encourages, 
graduate study. At Boeing, you can arrange 
your full-pay work schedule to fit your 
graduate study schedule. Boeing pays all 
tuition costs, plus an additional sum 

based on earned credit hours of study. 


You'll feel at home at Boeing, for here you'll 
find graduates of virtually every school, 
including yours. You'll work with them on 
advanced projects in the expanding, limitless 
field of supersonic flight, jet-powered civil and 
military aviation, gas turbine engines, and a 
supersonic guided missile weapon system. 


At Boeing, starting salaries are high. Rapid 
company growth assures opportunities for 
advancement and long-range career stability. 
You'll live in wide-awake, youthful 
communities, and enjoy the security of 
liberal retirement plans. Boeing pays moving 
costs, helps you get settled, and backs you 
up with an array of research and test 
laboratories unequalled in the industry. 


BOEING 


Aviation leadership since 1916 


Filling in and mailing this coupon could 
be the first step in making the most 
of your engineering career ! 


JOHN C. SANDERS, Staff Engineer — Personnel 
Administrator — Boeing Airplane Co., 
Dept. D-63, Seattle 24, Wash. 


FRED B. WALLACE, Chief Personnel Engineer — 
Boeing Airplane Co., Dept. D-63, Wichita 1, Kansas 


' H. A. MILLIGAN, Supervisor, Engineering 
Personnel — Boeing Airplane Co., Dept. D-63, 
230 New Haven Avenue, Melbourne, Florida 
Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 
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Addr 
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Applications for Admission 


(Continued from page 126) 


Ke.ty Beaver Herrner, Falls Church, Va. 

Barrp Herrron, San Francisco, Calif. 

Ivan Hurst Impson, Dallas, Tex 

Herman Evoene Kierer, Montelair, N. J. 

Stantey Berkeley, Calif. 

Frank JoserH Macurre, New York, N. Y. 

Frep Ray McCormick, Boise, Idaho. 

Joun Mosser Merzweier, Cincinnati, Ohio. 

Wacter Freperick Muippieron, South , Ind. 

Homer Horace Mvuuiins, West Monroe, La. 

Jrrsvo Nrwao, Hilo, Hawaii. 

Rosert JosepH Parrorp, Jr., Omaha, Nebr. 

Avsro Lerits Parsons, Jr., D.C. 

PEverson, ‘Massena, N 4 

Epear Stevens Fairbanks, Alaska. 

MatHew VALors PorHter, Ada, Ohio. 

Donato Otver Scorr, Jr., Petaluma, Calif. 

Norman Simpson, Niagara Falls, Ontario, 
Canada. 

Lee SmitH, Norfolk, Va. 

Morton Sovomon, Fairfax, Va. 

Virven Epwarp Starr, Chicago, III. 

Evcene Toisert Tuomas, Jackson, Miss. 

Joun A, Trantina, Oakland, Calif. 

Cuirrorp Cray Watker, Brighton, Colo. 

Orvitte Perry Wueat, Lexington, Ky. 

Howarp St. Louis, Ill. 

Bensamin Ricnarp Wimer, New York, N. Y. 

ALEXANDER JAMES Yeats, Castleton-on-Hudson, 


Worth Nicuoias Yooper, Sturgis, Mich. 
Applying for Associate Member 


Basuim AxuMep, Nairobi, Kenya. 

Leopotpo Benites, Guayaquil, Ecuador. 

TxHeopore Georce Brex., Birmingham, Mich. 
Rosert Dawson Boye, China Lake, Calif. 

Frank Pavut Carroit, Los Angeles, Calif. 
Emanvet Mortimer Cuarets, New York, N. Y. 
Dix CuHaartes Cuivcore, Black Eagle, Mont. 
Panacuiott Constantin Corzias, Baghdad, Iraq. 
Rosert Srerner Craic, San Francisco, Calif. 


Moutruwa Marrripata DeSitva, Am- 
pari, Ceylon. 

Rosert Speas Diemer, Newport Beach, Calif. 

JouNn JosepH Dotan, Jr., East Providence, R. I. 

Lawrence JoHN Exiinc, Corpus Christi, Tex. 

Francis JosepH Ence., Casper, 0. 

Juaniro Nery Ferrer, Baguio City, Philippine 
Islands. 

Rosert Jacos Fiicx, Torrance, Calif. 

Ricuarp SpeigHt Fountain, Avondale Estates, 


a. 
Sarya PraxasH Garc, Roorkee, India. 
Ricuarp Lee GerHart, Reading, Pa. 
JoHN Frank p, Sr., Little Rock, Ark. 
Samuet Gunnine, Los Angeles, Calif. 
BrisBaANE WALKER HENDERSON, ary: sville, Calif. 
HEeRSHLEDER, Massena, 
Rosert HIpesranp, Pittsburgh, Pa. 
Cuester KENNETH Hucues, Jr., Duluth, Minn. 
Georce ArTHUR Z10z1As JOHNSON, JR., Charleston, 
Gorpon Leonarp Jones, Broad Run, Va. 
Hov Ke-Huva, Singapore, China. 
Lrnwarp OLIVER KENDALL, Marysville, Calif. 
James RicHarp Kennepy, Clearwater, Fla. 
Osman Attia Kurtman, Nazilli, Turkey. 
Cuen-Hwa Kwan, New York, N. Y. 
JoHN Pauw Lavusacu, Benton, Pa. 
Avsert Murray Lount, Toronto, Ont., Canada. 
SuermMan Ciarre Lyon, McCook, Nebr 
— CARLYSLE McGervey, Garfield Heights, 
hio. 
Darre.t Rosert McLacuuan, Portland, Ore. 
Epwarp MonrELEONE, New York, Y. 
Grant ELKanan Munce, Detroit, Mich. 
Roy Rrivs1 Nakano, Honolulu, Hawaii. 
James JoHN Neate, Cleveland, Ohio. 
Parrick ALPHONSUS O'NEILL, Boston, Mass. 
Mark JoserH Perry, Toronto, Canada. 
Rocer Francois Rosert Perit, Seine, France. 
Peter J. Rapano, New York, N. Y. 
Mark JoHN SwInsurNe RATHBONE, Natal, South 
Africa. 
Amarpo JosepH Romano, Boston, Mass. 
Jose Ianacio Ruiz-Marera, Denver, Colo. 
Santosh Kumar Sarker, London, England. 
JoHN ATHANASE Sparounts, Chicago, I] 
Davin Dutine Denver, Colo. 
Watrer Jr., Birmingham, Ala. 
Cuar_es RicHarp SHetrer_y, Atlanta, Ga. 
AvsHALoM SmitH, Colonia, N. J. 
Samuet DeWrrr Saits, Jr., Cleveland, Tenn. 


Joun Westey Tuomas, Americus, Ga. 

Joun Sreve Tsacuris, Tucson, Ariz. 

THomas WiLKes Tucker, Albany, Ga. 

Jacop Cornetis VAN DER WIEL, Chicago, IIl. 

Leonarp W. Winston, Mountain View, Calif. 

Harotp Witt1am Wo tr, Savannah, Ga 

Hone Yuen Wonc, Hongkong, China. 

AposTo.os Yotis, Athens, Greece. 

RicHarp ZIMMERMANN, JR., Philadelphia, 
a. 


Applying for Affiliate 


Lawrence Howarp Perersen, Kansas City, Mo. 


Applying for Junior Member 


Mitton ALexanper, West Lafayette, Ind. 
Jay Burton AMES, Jackson Heigh 
Outvier Yves Barve, Montreal, , Canada, 
Rosert CuHar_es CHI01Nno, San Calif. 
Byron Wiisur Coxe, Los Angeles, Calif. 
Dominic JosepH Cucinortti, Fort Dix, N. J. 
Frank Jutian Davita, Caracas, Venezuela. 
Francis Xavier Durkin, Valley Stream, N. Y. 
Goro Enpo, Los Angeles, Calif. 

Srepuan Fepunec, Alberta, Canada. 
Mansour Karim, Pierre, S. Dak. 

Wiuiam Naytor Kemp, Concord, Calif. 

Crype Marion Kennepy, III, Atlanta, Ga. 
Frissig KENNETH San Diego, Calif. 
Jorce Hector Martinez, San Francisco, Calif. 
Za-Cu1eH Mon, Cambridge, Mass, 

JoHN Henry Pecx, Ames, Iowa. 

Cart PucHALL, Brooklyn, 

Jean Louis Romar, Port- Au- Prince, Haiti. 
Wu.uM JoHN STEIN, New York, 

TANAKA, Honolulu, H. 
Harry Frank Tiersten, New York, N. Y. 
Raraet Vevasco, Caracas, Venezuela. 
Merer Wess, Highland, III. 

Witson Victoria, Tex. 


[Applications for Junior Membership 
from ASCE Student Chapters are not 
listed.) 


Career 
Civil 


You can find at Procter & Gamble the full utiliza- 
tion of your abilities and training that you've been 
looking for. 

If you've been out of college up to 10 years, if 
you're interested in the management of design or 
construction, you'll want to know more about the 
combination of challenging opportunities plus life- 
time security that P & G has to offer you. 

You'll want to know more about the Company that 

@ Has been named by AIM as the best managed 

of all companies in the nation. 

© Has tripled its sales since 1946. 

@ Has spent more than 30 million dollars on new 

company construction in the last year. 
For a personal resume ap- 
plication and brochure of 
detailed information about 
P & G, write today to: 
Mr. J. E. Gale 
Engineering Division, 
Procter & Gamble 
Cincinnati 17, Ohio 


MANUAL 10 REVISED 
CITY SURVEYING PROCEDURE 
STANDARDIZED 


In any community, large or small, boundaries of ihe 
original land subdivisions form the basis of all sub- 
sequent property subdivisions. Thus, the need for a 
complete and somewhat standard "city survey” is 
essential to the successful operation or expansion of any 
community. Recognizing this very important need, 
Manual 10 was originally written, and has now been 
revised, for the purpose of describing the various 
divisions of a city survey, to furnish specifications for 
it, and to make recommendations as to accepted tech- 
nical procedures. The new Manual 10 contains revised 
chapters on such basic topics as Triangulation, Travers- 
ing, Leveling, Topography, and Property Surveying; a 
new chapter devoted to the ever-growing field of 
Photogrammetry; and a new Appendix containing the 
different types of maps used in city planning. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 West 39th Street, New York 18, N. Y. 


Please send ASCE Manual 10. Enclosed is my check for 


icheck one) 


[_] $3.00 for non-members 
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ANNOUNCING 
The EDO Model 255A 


SURVEY DEPTH RECORDER 


For Dredging and Pipe Laying 


To meet the requirements for extremely precise meas- 
urement of depths and underwater bottom contour in 
dredging and pipe laying operations, Edo has devel- 
oped the Model 255A Survey Depth Recorder. 

The new Model 255A Depth Recorder is a develop- 
ment of the famed Edo Model 255 which gives precise, 
continuous indication of depths in any range from 
three feet to 250 fathoms at speeds up to 15 knots. 

The Model 255A employs a transducer which has a 
beam width of only 6 degrees at the 10 db point, which 
results in greater detail within a relatively small area. 
Lessening the penetration of signals into silt or mud 
gives extremely precise indication of the actual depth 
and contour of the bottom. 

For measuring dredging operations, silt, sharp 
slopes, the Model 255A is recommended. For general 
survey, deep depth and penetration, the standard 
Model 255, with beam width of 20 degrees at the 10 
db point and with accuracy within one-half of one per 
cent, is recommended. 


Precise Measurement in b Ranges 


Edo Models 255 and 255A are manually adjustable for transducer 
draft or sound velocity and record in eight ranges: 


Oto 70 feet or fathoms 
60 to 130 feet or fathoms 
120 to 190 feet or fathoms 
180 to 250 feet or fathoms 


hinged window or positions marked automatic 
with marker button. One roll of paper operates 
10 hours continuously on “foot” scale; 20 hours 
on fathom” scale. Equipment is housed in rugged 
cast aluminum case. Send for brochure today. 


Notes can easily be made on chart through nfs 


CORPORATION 


College Point, L.t.,N.Y. 


1925 
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use SOLVAY CALCIUM CHLORIDE 


Calcium chloride surface consolidated roads. To convert rough 
dusty roads into smooth dustless ones, simply consolidate 
the surface and add Sotvay Calcium Chloride. Quick and 
easy to do with your own labor, equipment, and such local 
materials as gravel, limestone, clay or sand when necessary. 
Result: less blading, less replacement of materials . . . sav- 
ings that often more than pay for the project. Safer too— 
no blinding dust, no loose aggregates to cause skids. 


Calcium chloride graded aggregate bases provide maximum 
stability at minimum cost. SoLvay Calcium Chloride assures 
maximum density and permits use 
of base as a surface course for season- 
ing prior to paving. Controls moisture so LVAY, 
more accurately . . . saves substan- 
tially in water and compactive effort. 


Mail now for full facts! 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
Please send me at no cost your booklets: 
( The Calcium Chloride Road 
() Better Bases for Better Surfaces 


® 


Name 
Position 
County, Township or Company 
Address 
Phone 
City 


Zone 


‘ 
m CALCIUM CHLORIDE GRADED 
| 
| 
| 
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Unbeatable 


ROBERTSON VENTILATORS 
meade from 
ROBERTSON GALBESTOS 


ROBERTSON GALUBESTOS 
Ventiiators 


H. H. ROBERTSON COMPANY 


2443 Farmers Bank Building, Pittsburgh 22, Pa. 


In England—Robertson Thain Ltd., Ellesmere Port, Cheshire 
In Canada—Robertson-Irwin Ltd., Hamilton, Ontario 


Please send information on Robertson Ventilators. 


NAME 


COMPANY 


ADDRESS 


You will design years of maintenance free service life 
into your buildings by using either round or ridge 
type Robertson Ventilators made of Galbestos. Venti- 
lators are potentially the points of greatest concern 
in a building because of their exposure to corrosion 
from outside and from within and the difficulty of 
keeping them painted. Robertson Galbestos Venti- 
lators require no painting, and will last as long as the 
roof and walls—where Robertson has long been the 
world’s standard. The use of Galbestos in their manu- 
facture enables Robertson Ventilators to withstand 
extreme weather and highly corrosive industrial fumes 
over long periods without maintenance. 


Third—Asbestos felt, ap- 
plied under great pres- 
sure, forms a metallic bond 
with the molten zinc. 


Fourth—The asbestos felt 
is given an asphaltic im- 
pregnation. 


Fifth—A tough, thick 
waterproof outer coating 
is applied. 


As shown in the cutaway illustration above, Galbestos 
employs a unique means of bonding the multiple 
coatings to the metal core. This exclusive method of 
manufacture produces a tough, corrosion-resistant 
and weather-resistant roofing and siding material 
which provides long service life without maintenance 
of any kind. You get complete protection—lasting 
protection and efficient ventilation— when you specify 
Robertson Ventilators made of Galbestos. 


The economical value of Robertson Ventilators lies 
not only in their long range qualities of durability 
and maintenance freedom, but also in their exclusive 
design and construction features. When they are in- 
stalled according to a Robertson Engineered Venti- 
lation Recommendation, you will obtain efficient 
ventilation with the fewest number of units .. . 
resulting in lower cost. For complete details and 
engineering assistance, send in the coupon. 


| 
There is no substitute for the protection that can give. 
{ 
cy GP ~--------------- 
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forming Bridges, Culverts, Piers? 


UNI-FORM 


Save LABOR, MATERIAL, TIME! 


Simple mechanical assembly and pre-engineered techniques 
for handling virtually any forming condition make UNI-FORM 
Panels your best bet for fast, low cost forming. Successful con- 
tractors everywhere are using the UNI-FORM system to form 
bridges, overpasses, culverts, piers and abutments, because 
their experience has shown that UNI-FORM Panels give them 
the speed, flexibility and economy required to handle this com- 
plex type of forming at the lowest possible cost. 


Let us prove our point. Send a set of plans for detailed forming 
specifications, recommendations and cost analysis. There’s no 
obligation, of course. 


P1501 


_ UNIVERSAL FORM CLAMP CO. 


Concrete Form Specialists Since 1912 
1238 North Kostner Avenue, Chicago 51, Illinois 


BRANCH OFFICES AND WAREHOUSES 


SAN LEANDRO, CAL. LOS ANGELES, CAL. HOUSTON, TEX. 
2051-9 Williams Street 5855 S. Western Ave. 2314 Preston Ave. 
CLEVELAND, OHIO BALTIMORE MD. ATLANTA, GEORGIA ’ 4 1. Steel framed, plywood faced 
24901 Lakeland Blvd. 1020 N. Kresson St. 1401 Howell Mill Rd., N.W. é UNI-FORM Panel 
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This 847-8” Railway Bridge 
erected in 5 weeks 


by AMERICAN BRIDG 


Pacific Electric Railway bridge, Los Angeles, California 
Designed by: Moffatt and Nichols, Consulting Engineers 
Contractor: Guy F. Atkinson Company 
Owner: Corps of Engineers 


{= RAILROAD BRIDGE shown above is just one of many 
built in the West in recent years by American Bridge. 
There is nothing unusual about this job— not even the fact 
that it was erected in five weeks. For American Bridge has 
the men, the equipment, and the “know-how” to handle 
4 any type and size of structural steel bridge or building 

a with maximum speed, precision, safety and economy. 
a This particular structure, the Pacific Electric Railway 

bridge, is located between Dominiguez and Carson Streets 
in Los Angeles County. It is part of the Los Angeles River 
Improvement Project handled by the Corps of Engineers. 

» 847’ 8” long, it is made up of 7 single track plate girder 
spans: the first of which measures 114’ 8%0”; the next five, 
123’ 8”; and the last, 114’ 8%”. 832 tons of structural steel 
was involved, all of which was fabricated and erected by 
American Bridge. 

If you would like to know more about our fabricating 
and erecting facilities . . . and our ability to save you 
money in your structural steelwork, please contact the 
office nearest you. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
Contracting Offices in: AMBRIDGE - ATLANTA - BALTIMORE - BIRMINGHAM - BOSTON - CHICAGO 
CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - ELMIRA - GARY - HOUSTON - LOS ANGELES 
MEMPHIS - MINNEAPOLIS - NEW YORK - ORANGE, TEX. - PHILADELPHIA - PITTSBURGH 
PORTLAND, ORE. - ROANOKE - ST. LOUIS - SAN FRANCISCO - TRENTON 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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SanRemo 


Above: South Broadway Interceptor 

Below: Tolleston Area: Chase Interceptor; 25th 
Street Interceptor 

Engineer: Hurst-Roche, Inc., Hillsboro, Ill. 

Contr.: Witter-Gaddis Constr. Co., Schererville, Ind. 


Rhode Island Interceptor (not shown) 
Engineer: Hurst-Roche, Inc. 
Contractor: Marsch Construction Co., Chicago 


CIVIL ENGINEERING May 1957 


CONCRETE PIpE 


chosen for Gary, Indiana 
$6,000,000 Sewer Project 


To meet the needs of its expanding population, 
Gary, Indiana has invested $6,000,000 in new con- 


crete interceptor and relief sewers. 

The first project, a $2 million job, consisted of 
(a) an interceptor on Rhode Island Avenue using 
reinforced concrete sewer pipe ranging from 96” 
to 132” in size and (b) an interceptor on South 
Broadway requiring over a mile of concrete pipe 
ranging from 24” to 84”. 


The second project, the Tolleston Area: Chase 
Interceptor; 25th Street Interceptor, was a $4 mil- 
lion job. The Chase Interceptor required about 2 
miles of reinforced concrete sewer pipe from 60” 
to 132” in diameter. The 25th Street Interceptor 
required one and one-half miles of concrete pipe 
ranging from 24” to 84” in size. 

The 132” pipe was the largest ever installed in 
northwest Indiana. Both projects were financed by 
bond issues. 

Countless cities have learned that concrete pipe 
has rugged durability and great structural strength. 
It offers maximum hydraulic capacity, minimum 
infiltration and leakage and exceptional resistance 
to abrasion. 

Concrete pipe sewers are moderate in first cost, 
require very little maintenance, and give a lifetime 
of faithful service. The result: low annual cost. 


PORTLAND CEMENT ASSOCIATION 
33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland cement 
and concrete . . . through scientific research and engineering field work 
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HOWELL-BUNGER VALVES 


C4 


pel 


IN| FEET 


NET HEAD 


§ 


DISCHARGE IN C.F.S.= 5.354D* 
D=DIAMETER IN FEET. H#NET HEAD IN FEET , 


EASY REGULATION OF 
FREE DISCHARGE THROUGH 
HIGH TO LOW HEAD RANGE 


SMS Howell-Bunger Valves provide easy regulation and 
control of water under free discharge. Tremendous 
amounts of energy can be dissipated with a minimum of 
erosion, cavitation and no vibration. Because of this valve’s 
high discharge coefficient, pipe line or conduit size can 
be held to a minimum for economical construction. 


The extremely rugged and simple design of the 
SMS Howell-Bunger Valve provides these essential features: 


Free discharge with safe energy dissipation 

Hydraulic balance without vibration 

High coefficient of discharge for an energy dissipating valve 
Minimum cavitation and maintenance 

Simplicity of operation 

Only one moving part in contact with stream flow 

Low initial cost 

Discharges into atmosphere or submerged. 


S. Morgan Smith Company offers you more than 75 years experience with hydraulic 
equipment. The SMS name plate is your assurance that performance will 
equal or exceed specifications. For full information on 


Howell-Bunger Valves, turbines and related hydraulic equipment raulic Gates & Hoists 
write the S. Morgan Smith Company, York, Pennsylvania. urbines Trash Rakes 
Pumps Accessories 


HYDRODYNAMICS 


Rotovalves 


Free-Discharge 


Ball Valves Valves 
Butterfly Controllable-Pitch 
Valves Ship Propellers 


AFFILIATE: S. MORGAN SMITH. CANADA, LIMITED, TORONTO 


134 May 1957 * CIVIL ENGINEERING 


e 
e ‘ 


* 


| 


t “Peoria 


¥ 
* 
pe 
‘ Aller? 31 pict 
leheran 
| 
* City i 
* 
* 
} 
Ned Ae i ] 
‘ 
Aris ville + 4 


with a Materials Interchange Plan . . . Materials availability is a critical problem 
confronting highway construction authorities. At least one Midwestern state has 
licked this problem with a Materials Interchange Plan that includes Asphalt. Speci- 
fications and designs are for alternate types of construction. Roads will be built with 
materials available at time of construction. No redesigning and rewriting of specs. 
No delay in the highway building program. 

Make this your plan. With a Materials Interchange Plan for highways under your 
authority, roads may be built on schedule from materials available. 

Remember these facts: Standard Oil produces Asphalt at four convenient Mid- 
west locations. Tank car and tank truck deliveries are made to you from the Standard 
Oil refinery nearest your job. Technical Service on Asphalt for highway construction 
is provided by Asphalt construction specialists who work out of 23 Standard Oil 
offices all over the 15 Midwest and Rocky Mountain states. Standard Oil has a record 
of taking care of its customers demonstrated by its delivery on contracts in times of 
short supply as well as when materials are plentiful. 

Get more facts about Sranparp Asphalt from the Standard Oil office nearest you. 
Or write Standard Oil Company, 910 South Michigan Avenue, Chicago 80, Illinois. 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS OF 


Precision Theodolite 


HIGHEST ACCURACY AND UNUSUAL ver- 
satility, together with a proved record 
of reliability under the most rigorous 
climatic conditions, have made the Wild 
T-3 one of the most sought instruments 
for triangulations of the first and second 
order. According to the manufacturer, 
records show that this Theodolite has 
distinguished itself in triangulating vir- 


tually all the longest bridge spans in 
existence. Many consider it the ultimate 
instrument for Geodesy. 

Features include circle reading direct 
to 0.2 seconds, with telescope magnifica- 
tion of 24x, 30x, and 40x. There is no 
eccentricity error. The Wild T-3 is also 
finding an important place for ultra- 
precise measurements in industry and 
the laboratory. Wild Heerbrugg Instru- 
ments, Inc., CE 5-136, Port Washington, 
New York. 


Swimming Pools 


SoMETHING NEW AND DECIDEDLY practi- 
cal for swimming pool construction has 
been developed. Concluding that the 
tongue and groove staves made in their 
own plant would serve as well in swim- 
ming pools as in silos and grain bins, 
the firm made a test and the results were 
more than satisfying. The advantages of 
the silo-stave construction are many: no 
building concrete forms are necessary, 
heavy precast sections are omitted and 
the size and shape—round or oval can be 
varied without adding extra cost. The 
depth can also be varied from wading 
pool to diving depth. Memphis Concrete 
Silo Co.. CE 5-136, 2677 Princeton Ave., 


Memphis, Tenn. 
136 


INTEREST AS 


Welded Grating 


SINCE THE GLOBE COMPANY, manufac- 
turers since 1914, first entered the grat- 
ing field in 1950 with its Safety Grip- 
Strut grating, it has realized the need 
for an improved heavy duty open steel 
floor grating of greater strength and 
economy. It now presents Gold Nugget 
Welded Grating, the first grating to take 
advantage of modern engineering de- 
sign. As a result of this improved de- 
sign, the primary load bar, which is a 
miniature I-beam with all of the ad- 
vantages of a true structural member, 
provides 22% more strength with 14% 
less weight. Features of this welded 
grating are; %-in. projection weld nug- 
get for greater rigidity and strength, 
vertical alignment of the main load bars 
assured, all bars are load carrying bars 
and an anti-skid pattern. It is recom- 
mended for power houses, loading docks, 
oil refineries, fire escapes, drain grates, 
plating rooms, filtration rooms and for 
all types of heavy duty platforms. 
The Globe Company, CE 5-136, 4000 
S. Princeton Ave., Chicago 9, Illinois. 


Concrete Form Panels 


A NEW CONCRETE FORM method which 
completely eliminates conventional studs 
and walers has been perfected and 
proven over a three-year period. The 
new low-cost form, which consists of 
thick fir plywood panels and special 
fastenings, is designed to provide a 
sturdier, more easily constructed form 
for application on all types of industrial, 
commercial and residential forming as 
well as in bridges, reservoirs, culverts 
and manholes. 

The panels are fitted with anchor nuts 
and edge-routed for form tie insert. The 
anchor nut is counter-bored into the 
plywood, so there is no protruding sur- 
face hardware until the panels are as- 
sembled. The formed, non-warp steel 
clamps which hold the panels together 
and are used in place of walers are 
quickly attached to the plywood at the 
job site by means of a cap bolt which 
screws into the anchor nut. 

Inner or outer walls may be con- 
structed separately or simultaneously. 
All panels are interchangeable in the 
FormCo method. As the concrete sets 
up, bottom panels may be easily de- 
tached and used to build a wall to any 
height. In addition, panels may be re- 
moved at any height for easier pouring 
access or inspection. The new assembly 
process is especially applicable to step- 
ped-up footings, pilasters, columns and 
beams. Douglas Fir Plywood Association, 
CE 5-136, 119 A St., Tacoma 2, Wash. 


REPORTED BY 


MANUFACTURERS 


Transistorized Flashers 


THE WORLD'S FIRST ELECTRONIC high- 
way flasher to use transistors is being 
produced. It was introduced at the Road 
Show. 

The transistorized flasher is available 
in four models . . . 360-deg barricade, 
two faced barricade, 360-deg traffic cone, 
and two faced traffic cone type. Transis- 
tors used in the flasher were developed 
by General Electric Company whose en- 
gineers worked with the Dietz Company 
in designing the circuits for the new 
electronic flasher. 

Chief advantages of transistors over 
vacuum tubes used heretofore in elec- 
tronic flashers are their long life, rugged- 
ness, and requirements of only 1/1000 
the power and a small fraction of the 
space of a vacuum tube. 

In tests, transistors have shown no 
failures after 18,000 working hours at full 
power. This is equal to maximum load 
eight hours a day for six years. Elec- 
tronic Flasher Division, R. E. Dietz Com- 
pany, CE 5-136, 225 Wilkinson Street, 
Syracuse, New York. 


Large-Bore Backstop 
Clutches 


A NEW LINE OF OVER-RUNNING large 
bore clutches available in six sizes has 
been designed. These sealed double ball 
bearing clutches combine the advantages 
of compact size and lighter weight with 
greatly increased torque capacity. De- 
signed primarily for back-stop purposes, 


Available in 6 sizes 


they are normally installed on the head- 
shafts of large conveyor systems. Other 
recommended applications are as back- 
stops for elevators and as dual drives 
for stand-by power applications and dif- 
ferential-speed drives. Formsprag Com- 
pany, Application Engineering Dept., 
CE 5-136, 23601 Hoover Road, Van 
Dyke, Michigan. 
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Bituminous Distributor 


BITUMINOUS DISTRIBUTORS embodying a 
new principle of tank circulation and 
new “Duo-Flo” spray bar were unveiled 
in Chicago. Design of suction and dis- 
charge lines creates a constant circula- 
tion of material throughout the tank to 
protect material quality. The unique 
three-way circulation system provides 
complete tank circulation from end to 
end for uniform heating of material to 
required spraying temperature, parallel 
flow through bar when spraying for uni- 
form pressure at every nozzle and series 
flow through spray bar when nozzles 
are closed to maintain tank temperature 
at bar and nozzles, Full tank circulation 
continues during bar circulation. 

The Duo-Flo Spray Bar feeds material 
at tank temperature into both sections 
of the bar at equal pressure, thus main- 
taining material temperature and uni- 
form pressure clear to the ends of the 
bar. Both lines from the tank feed the 
bar, creating a true parallel flow. The 
diameter of each bar pipe has been re- 
duced, resulting in less material to flush. 

Each nozzle is an integral part of the 
bar, and each nozzle has its own valve 
to maintain the nozzles at material tem- 
perature. Air-operated controls open or 
close nozzles simultaneously, in a split 
second. A full, uniform pattern is as- 
sured, even at low pressure. Seaman- 
Gunnison Corp., CE 5-137, Milwaukee 
15, Wise. 


Michigan Line 


CLaRK’S NEW MICHIGAN LINE Offers 
you two major advantages: 

(1) Because Clark designs and builds 
all drive components of every Michigan 
machine, you get power train efficiency 
unmatched in the earthmoving industry. 
The design of this power train is the 
same one Clark developed in 1954 for 
the first Michigan Tractor Shovel. 

(2) Because Clark designed and en- 
gineered its entire big line at one time, 
you get a degree of interchangeability 
never before available. In each of the 
three size ranges of scrapers, tractor 
shovels, dozers and loggers, you have the 
same engine, the same power shift trans- 
mission, the same torque converter and 
planetary-wheel axles. In fleet operation, 
you get the great efficiencies of matched 
horsepower and matched speed. And you 
need far less than the ordinary spare 
parts investment. 

The new line includes: two big Trac- 
tor Shovels, Model 375A; 6 cu yd with 
930,000 lb lift capacity, Model 275A; 4 
cu yd with 22,000 Ib lift capacity, two 
dozers, Model 380 and 280 plus three 
scrapers, Models, 210, 310 and 110. Clark 
Equipment Company, CE 5-137, 2427 
Pipestone Road, Benton Harbor 1, Mich. 
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MARS outstanding design SERIES 


PIPING GRID 


RESEARCH 


RESEARCH CENTRAL UNIT 


LAUNCHING PLATFORM C) SECONDARY TRANSPORT 


SCALE OF PLAN: 1”== 500 FT. 


lunar base 


Tomorrow’s realities depend on research and imag- 
ination today. Both were used extensively in the plan- 
ning of this lunar base designed by William G. Harvey, 
Jr. to accommodate space ships and travelers. The 
suggested location is “Aristotle,” one of the craters 
near the north pole of the moon. Most of the base is 
beneath ground level to minimize temperature 
changes. Living quarters are spacious and recreational 
facilities include a swimming pool and _ basketball 
court. Power is supplied by solar plants during the day 
and atomic pile at night. Research, living and working 
areas are joined by monorail subway. 

No one can be sure which of today’s new ideas will 
become reality tomorrow. But it will be important 
then, as it is now, to use the best of tools when pencil 
and paper translate a dream into a project. And then, 
as now, there will be no finer tool than Mars—from 
sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket- 
Technico for field use; the efficient Mars lead sharp- 
ener and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and —last but not 
least —the Mars-Lumochrom, the new colored drafting 
pencil which offers revolutionary drafting advantages. 
The fact that it blueprints perfectly is just one of its 
many important features. 


S$.STAEDTLER 20 MARS -LUMOGRAPH [30 Germany 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors. 


2886 € J. 


2618 € v.S.STAEDTLER MARS -LUMOCHROM Germany 


TAEDTLER, INC. 


HACKENSACK, NEW JERSEY: 
at all good engineering and drawing material suppliers 
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TURN TO 


KERN instauments 


for increased working speed, 
simplicity and economy of 
operation, higher degree of accuracy. 


and KERN ‘3: TRIPOD 


© Unique new design—no leveling 
screws. 

© Compact, functional, highly portable. 

© Fast, effortless operation. 

¢ Fine tilt screw: coincidence spirit 
level. 

© Mean accuracy as high as 13/1000 ft. 
per mile. 

$225 GKI LEVEL 


Including Fixed Leg Tripod 
* 


REVOLUTIONARY 
NEW TRIPOD 


Levels instrument with 
remarkable speed. 
Assures exceptional 
stability with ball-and- 
socket head supporting 
instrument coupling. 


Write for Brochure GK 479 -2 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


The FINEST in 
SURVEYING 
EQUIPMENT 


INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y. 


EQUIPMENT 
MATERIALS 
and METHODS 


New Guides to 
BASIC SOILS ENGINEERING 


. K. HOUGH. Guidance for all branches of 


(continued) 


Automatic Bucket Line 


A NEW LINE OF LowER cost “A” Series 
automatic dragline buckets with capac- 
ities from % to 3-cu yds recently in- 
troduced, features lighter weight, yet 
retains the rugged construction and au- 
tomatic digging action for which Page 
dragline buckets are noted. The new 
Series has been released after exhaustive 
field testing in virtually every type of 
digging condition. Advanced design and 
construction principles provide import- 
ant savings in weight over the heavier 
“R” Series Automatics, and permit 
matching the new “A” Series Buckets 
to some of the smaller dragline ma- 


“A” Series 


chines’ lifting capacities for greater ef- 
ficiency and production. Among the not- 
able features incorporated in the new 
“A” Series Automatics are: a heavier, 
one-piece bottom plate—a new, im- 
proved lip—a two-position hitchplate— 
a smooth action dump block—flared 
sides—forward arch—reversible tooth 
points and heat treated alloy steel hoist 
and load chains. The “A” Series Auto- 
matics are available in Light-Medium, 
General Purpose, and Heavy Duty 
Classes. In all, the line comprises 33 
buckets. Page Engineering Co., CE 
5-138, Clearing Post Office, Chicago 38, 


Conversion Factor Chart 


A REFERENCE TABLE FOR engineers and 
other executives in Wall Chart form has 
been published. This Conversion Chart 
is amazingly useful for engineers, shop 
men and other executives. Included are 
common conversions such as inches to 
centimeters or watts to hp as well as 
many conversions that are difficult to 
locate in reference manuals. Some such 
examples are atmospheres to Kgs/sq cm, 
em/sec to miles/hr, cu ft to liters, 
microns to meters, quintal to lbs, etc. 
Precision Equipment Co., CE 5-138, 
3716 N. Milwaukee Ave., Chicago 41, Ill. 


ar ignifi t new ews for 
of the pment a 


556 


ion 
osmotic pressure in clays. 336m ills... 


BASIC REINFORCED 
CONCRETE DESIGN—2nd Ed. 


qacngs ELWYN LARGE. Completely up-to- 
concrete 


‘ollows the 
Code 166 §27 Pp, 


FUNDAMENTALS OF 
STATICALLY INDETERMINATE 
STRUCTURES 


CARL L. SHERMER. rod book stresses the 
pts of analytical determina- 
of truss deflections; statically 


and b 
frames, etc. Includes a 
construction of 
lines, plus mportant data on plastic 
200 s., tab es; 264 pp. $6.50 


Through bookstores or from: 


THE RONALD PRESS COMPANY 
15 East 26th St., New York 10 


Fig. B-124-D 


Two 60” Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 


Fig. B-124-C 


Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 
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Concrete Mixer 


New 5 0 7 c.y. “mrxomatic” truck 
mixers featuring front engine power take 
off with Fordomatic transmission are an- 
nounced. 

An automatic transmission provides 
four discharge speeds allowing a greater 
flexibility of concrete flow and two lev- 
ers, throttle and transmission, simplify 
the controls. The speed gear box and 
take-up drive chain are easily accessible 
for maintenance. 


Additional design and equipment fea- 
tures are the new hopper for faster 
charging, a three-way quick shut-off wa- 
ter valve and splash guards from fender 
to frame for drum protection. The use of 
standard automotive parts in the drive 
line makes service available everywhere. 

The total weight of a 7 C.Y. truck 
mixer is approximately 6800-lb. Willard 
Concrete Machinery Co,, CE 5-139, 
11700 Wright Road, Lynwood, Calif. 


New Insulating Links 


AN INSULATING LINK WHICH elimin- 
ates the number one cause of electrocu- 
tions in crane accidents, over 60-per 
cent according to Public Utility Com- 
mission Reports, has been developed 
and perfected. The new Miller insulat- 
ing links replace standard crane end 
connections with insulated connections 
capable of withstanding 100,000 volts. 
Crane booms or load lines accidentally 
coming in contact with energized over- 
head wires can no longer cause death 
or serious injury. To insure permanent, 
absolute safety, every single link is 
tested by a private Certified Laboratory, 
for 100,000 volts and the serial number 
of the link and report placed in a 
permanent file. The links are available 
for immediate delivery in both 68 and 
8.5 ton sizes with various types of end 
connections. They will be available in a 
complete range of sizes in a very short 
time. General Machine & Welding 
Works, Inc., CE 5-139, 1100 East Second 
Street, Pomona, Calif. 
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NEXT TIME... GET AN 


Advance planning through an Alster Aerial Survey 
keeps your project on track — not bogged down like 
eskimos lost in the desert. Aerial mapping — usually 
5 times faster than ordinary methods — cuts survey 
costs up to 75%, gets construction moving fast. 


Send today for FREE BROCHURE! : 
WASHINGTON 
MOSAIC MAPS 


DEPT. C-27, 6135 KANSAS AVE., NW E., 
TOPOGRAPHIC PLANIMETRIC 


times as fast 


GUNITE does it 


“Gunite” is the modern process 


y the cost 


(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

Filter Plants 

e Sewage Disposal Plants 
Tanks 

e Stadiums 

Wail For MORE INFORMATION, 


e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


Swimming Pools, ete. PRES Ge 


OTHER OFFICES IN FLORENCE, ALA, 1555 Helton Street 


CHARLOTTE, N.C. CHICAGO, ILL.  =NEWARK 5, N. 
Liberty Life Bldg. 33 N. LaSalle Street 193 Emmet Street 


ALSTER AERIAL SURVEY! 
Sy | 
We. 
AERIAL SURVEYS 
189 
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Turbo-Charged Diesel Engine 


A NEW Two-CycLe turbo-charged Die- 
sel engine, 6-110 series, which adds 25 
percent more horsepower, with no ap- 
preciable increase in bulk, weight, or 
operating cost was announced. 

The engine is turbo-charged by utiliz- 
ing its waste exhaust gases to drive a 
turbine turning an air impeller to sup- 
ply a larger quantity of fresh air to the 
cylinders. The turbo-charger is com- 
bined with the engine’s side-mounted 
blower to provide improved combustion, 


greater efficiency, and better high alti- 
tude performance, with no increase of 
fuel consumption. 

The importance of this development, 
the manufacturer claims, is the urgent 
need to hold down road building costs, 
which is equalled by our need for more 
roads. He pointed out that the cost of 
producing the power for road building is 
probably the only area in which road 
building costs can be cut. Detroit Diesel 
Division, CE 5-140, Detroit, Mich. 


MOTOR OPERATED 
GATE VALVES 


Electric motor operation is recommended 
for large M & Gate Valves, or where 
valves are frequently operated, or where 
valves are located in remote, 
or hazardous places. The remote contro 
with electric motor 
& H Valves, is a convenience which 
frequently increases efficiency and 
reduces operating costs. 


The 36” motor operated M & H Valve 
illustrated here is standard M & H Gate 
Valve design and construction— iron body, 
bronze mounted, double disc, parallel 
seat. All sizes of electric motor operated 
M & H Gate Valves are available in — 
A for 50 lbs. working pressure, —— 

for 100 Ibs. 

or A.W.W.A for. 150 
Ibs. working Fur- 
nished with hub, flanged or 
mechanical joint "ends. 


M:.H VALVE 


AND FITTINGS COMPAN 


ANNISTON, ALABAMA 


Horizon Camera 


A NEW 360-DEG HORIZON camera for 
recording vertical and horizontal images 
on 35 mm film has been announced. 
The camera is used for making horizon 
profiles to predict radar or micro-wave 
patterns in an area, or for plane table 
work or similar uses. The instrument 
incorporates a precise level line and is 
designed to permit very accurate meas- 
urement of azimuth angles, in spite of 
differential shrinkage of its record film 
or of photographic prints from the film. 

The camera is available with a choice 
of lens and choice of scales for the 
azimuth angle. Current models use a 
12-in. or 20-in. lens and have horizon 
scales of approximately 5-deg and 10- 


360 Degree Arc 


deg per inch. Set up and leveling for 
the horizon camera follows the same 
routines as setting up a surveyor’s level. 
The camera turns through its 360-deg 
arc in approximately one minute, the 
speed of turning being pre-set to control 
the exposure time. The constant speed 
drive motor is operated by a 24 volt 
battery. 

Film capacity is approximately 400-ft, 
sufficient to survey about 60 sites. The 
film chambers are darkroom loaded but 
may be installed or changed in day- 
light, so different films may be used as 
required to penetrate ground haze. In- 
fra-red and panchromatic are the prin- 
cipal types used. Aero Service Corp., CE 
5-140, 210 E. Courtland St., Philadelphia 
20, Pa. 


Air Hose 


A LENGTH oF TYPE 50 air hose, 220-ft 
long, 3 braids, and %-in. ID size, is used 
in an unusual way at Long Sault Dam 
on the St. Lawrence Seaway and Power 
Development. According to the Walsh 
Construction Company, sponsoring firm 
on the project, the hose conveys com- 
pressed air, which operates the remote 

(Continued on page 141) 
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AUTOMATIC LEVEL 


Now you can get a reliable precision instru- 
ment, WORKING 3 TIMES FASTER 
THAN A CONVENTIONAL LEVEL — 
‘and... no complicated adjustments . . . no 
‘variations caused by changes in temperature! 


F/S AUTOMATIC LEVEL 5173 
FEATURES: 


@ 24X Periscopic Telescope. 

e@ Pendulum unit for self-leveling. 

@ Viewing of bull’s-eye level through tele- 
scope eyepiece. 


ERECT IMAGE 


@ Built-in Sunshade. 
@ Sliding-leg Tripod with shifting head. 


18 MONTHS GUARANTEE 


FULL SERVICING BY FACTORY 
SPECIALISTS 


ACCURACY: 0.025 ft. per mile (can be 
improved to 0.010 ft./mile with Micrometer 
5180 optional-allowing rod readings to 
1/5000 ft. without targets). 

PRICE OF AUTOMATIC LEVEL 5173 — 
$450, including metal case and tripod. 

F/S DISTRIBUTORS: The A. Lietz Co., 
San Francisco & Los Angeles, Cal., — Na- 
tional Blue Print Co., Chicago, III. mt, E. 
Reagan Co., Denver, Colo. — Watts Instru- 
ments, Columbus, Ohio. 


FILOTECNICA 


SALMOIRAGHI INC. 


Send for further information 


41-14 24th Street 
Long Island City 1, New York 
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controlled crane hook that picks up 
12-ton buckets of concrete and carries 
them to the bulkhead where the con- 
crete is dropped for laying. Inserted 
inside the hose is an electric cable that 
controls the air supply solenoid valve. 
Type 50 was selected for this duty be- 
cause it takes the severe punishment 
of operating over two sheaves. 

A popular general service air hose, 
Type 50 is made with heavy braided, 
high tensile rayon cord. It has a friction 
rubber coating between layers of fabric 
reinforcement that insulates the braids 
throughout the entire length of hose. 
This increases flex life, eliminates ply 
separation, cushions cords against im- 
pacts, and protects cords against mois- 
ture. The B. F. Goodrich Company, CE 
5-140 and 141, Akron, Ohio. 


Supervisory Control 
for Automation 


DEVELOPMENT OF THE ROBOTEL con- 
troller, a signalling system which pro- 
vides an alarm and record of the mal- 
functioning of any component in de- 
mineralizing equipment which is in- 
tended to operate in accordance with 
a predetermined program, is announced. 
It also provides for automatic shut- 
down of the programmed operation, if 
desired. The controller assumes that 
sooner or later a failure of a component 
will occur in any automatic control 
system. Depending on the nature and 
complexity of the system, such failure 
may be difficult to locate and correct 
promptly. In consequence quality con- 
trol will be impaired. By means of this 
unit, the location of the function failure 
is immediately indicated, alarmed and 
recorded, thus locating the failure im- 
mediately and making possible itsspeedy 
correction. Infilco Inc., CE 5-141, P. O. 
Box 5033, Tucson, Arizona. 


Nesting Table 


A NEW PATENTED SPACE-SAVER folding 
table (Nesting table) which folds up in- 
to a shallow cabinet approximately 12-. 
in. deep, is adaptable for drawing, paint- 
ing, and general office and household 
use. The table supports and cabinet can 
be designed to accommodate most stand- 
ard size drawing boards in general use 
by architects, engineers, draftsmen, stu- 
dents, artists and others. Provided with 
hinges and elevating devices the table 
permits the user to set it level or at a 
convenient angle in a matter of seconds, 
Henry I. Cohen, C.E., P.E., CE 5-141, 
811 Walton Ave., New York 51, N. Y. 


WILL 
YOU BE 
EADY? 


bb ah. application of nuclear power for 
purposes already an accomplished 
fact, =p its yo use forseeable in 
the not-too-distant future, civil snaiacese 
are finding it essential to be thoroughly 
informed. Will you be prepared when your 
part of the nuclear program goes into 
gear? Use the handy coupon below to o 
your copy of any or all of these Van Nostrand 
volumes. 


PROSPECTS 
OF NUCLEAR 
POWER AND 
Q TECHNOLOGY 


By GERALL 
ENDT, 


Institute of Atomi 
Developments. 
New York; former 


“Time”. 
for all who mus 
face the prob 
lems created by 
the “atomic age,’ 
Dr. Wendt shows 
that this fabulous age is here — in this gen- 
eration — with all its wondrous discoveries, 
possibilities for better living, and revolu- 
tionary upheaval of our economy and the 
structure of our society. In an absorbing mar- 
rative, he presents the i pppamnes technolo; 

cal background needed to comprehe 
totally new concept of industry, and ty 
casts nuclear power for the generation of 
electricity, the production of heat, for indus- 
trial ‘uses, in transportation, — in foreign 
markets. 224 pages, $6.00 


0 THE GENEVA SERIES ON THE 
PEACEFUL USES OF ATOMIC ENERGY 
Edited by DR. J. G. former Di- 
rector of Classi, cation, A.E. Six fundamental 
technical ks, each complete in ae. 
each dealing with a peincipal a: 
subject, all carefully selected eee 
from the original Geneva sepeds. 
Special pre-pub price for the set, $42.50. 
NUCLEAR FUELS 
DAVIDE, GURINSKY and GEORGE 
J. DIENES. Basic information on fuels 
and fuel systems — the metallurgy of thor- 
ium and uranium. $8.50 
EXPLORATION FOR 
NUCLEAR RAW MATERIALS 
By ROBERT D. NININGER. Covers the 
techniques and meth of prospecting 
for nuclear raw materials. $8.50 
OC NUCLEAR REACTORS FOR RESEARCH 
By CLIFFORD K. BECK. Classiies all 
important papers on ev of re- 


0 NUCLEAR POWER REACTORS 
By JAMES K. PICKARD. Information on 
their economics, design, codgenetion, and 
operation. Coming in May. $7.50 Pre-pub. 
0 SAFETY ASPECTS OF NUCLEAR REACTORS 
By C. ROGERS McCULLOUGH. Normal 
reactor and chemical plant operations, 
= concentrations and waste dis- 
Coming in May, $7.50 Pre-pub. 
nue RADIATION IN FOOD 
AND AGRICULTURE 
By RALPH SINGLETON. Biological ef- 
fects of isotopes, crop improvement and 
the oogervenen of food by cold steriliza- 
tion with 
In preparation, $7.50 Pre-pub. 
YOUR BOOK- 
DIRECTLY T 


Van Nostrand Company, Inc. cess? | 
120 Alexander Street, Princeton, N. J. 


Send book(s) checked above on 10 days ors. | 
Within ten days | will remit purchase | 
or return | 


4 


| small postag d book(s pe _ 

ZONE..... 


SAVE! Enclose remittance and we pay postage. 


gvorontee applies. 


4 | 

MODEL 

5173 | | 

| 

: 
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ASPHALT LINERS 


... insure the contain- 


ment of water, wastes, sludges and 


@ INDUSTRIAL RESERVOIRS & 
WASTE CONTROL PONDS 


@ MUNICIPAL WATER AND 


| SEWERAGE PROJECTS 
< * 


MILITARY INSTALLATIONS 
“Hydromat" hydraulic mats, de- 


veloped and manufactured by the 
leading manufacturer of asphaltic 
products for over 30 years, were 
developed in a scientific manner 
to provide a lining material that 
would allow the COMPLETE con- 
tainment of water, wastes, sludges, 
sewerage, etc. "Hydromat” is 
installed as a monolithic liner, with 
mechanically sealed joints, that will 
expand and contract with soil 
movements without rupturing or 


breaking the seal. “Hydromat", a 
fully exposed type of lining, may 
be installed quickly and easily by 
untrained labor . . . make-ready 
requires only a minimum of time 
and effort. "Hydromat" provides 
the practical answer to the prob- 
lem of efficiently relining old, 
cracked concrete or gunite lin- 
ings. ""Hydromat" hydraulic mats 
are produced in sheet sizes 4’ wide 
up to 12’ long . . . available in 
thicknesses of 5/32”, 1/4" and '/2”. 


WRITE TODAY .. . for your 
copy of our "Hydromat" 
TECH-TIPS covering com- 
plete technical data on 
the uses and installation of 
“Hydromat" Asphalt Liners. 


ELGIN, ILLINOIS 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Rake Attachment 


A NEW RAKE ATTACHMENT for Arps 
utility blades has recently been an- 
nounced. Sturdily built with closely 
spaced spring steel tines, the 8-ft rake 
is obtainable at a low cost; the price of 
the utility blade frame and rake is lower 
than other rakes alone. Available also 
separately without the blade. Attached 
easily in only two or three minutes by 
simply removing two nuts and one pin 


8-ft Rake 


and sliding the tool into place, it may 
be angled either to the right or to the 
left, or in any one of eight positions. In 
an angled position, the rake will dis- 
charge materials in a window; in the 
normal position, it can be used for grad- 
ing, leveling and mulching soil. 

An optional gauge wheel is readily 
adjusted to maintain consistent depth 
penetration for land leveling operations. 
It can easily be detached when not re- 
quired. Arps Corporation, CE 5-142, 
New Holstein, Wisconsin. 


A NEW VARIABLE DELIVERY extra-high 
pressure axial multiplunger pump was 
announced by the manufacturer. The 
pump develops 5700 psi and is intended 
for hydraulic power applications. The oil 
delivery of this pump can be manually 
adjusted to any desired value (within 
available range) or can be left to vary 
automatically inversely with pressure- 
changes. This feature produces great sav- 
ings in power, especially during holding 
stages of an operating cycle of presses 
of any kind, when only limited delivery 
is required to maintain the preset max- 
imum pressure. These pumps are also 
well suited for any other operating cycle 
wherever substantially constant power is 
desirable during working periods. Sizes 
from 1% to 30 hp are offered either as 
bare pumps or as package units as well. 
Equi-Flow Div., Vibro Mfg. Co., CE 
5-142, Woodside, New York. 
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(continued) 


New Controls for 
Ladder-Type Ditcher 


DESIGNED FOR WATER MAIN and deep 
sewer excavation, the Model 160 ladder- 
type ditcher is now equipped with a 
hydraulic boom hoist for fast, positive 
positioning of the boom. The boom is 
raised, lowered and held by an inde- 
pendent, package-type hydraulic control 
system. No friction boom clutch or 


Model 160 


brakes are required. Double acting hy- 
draulic cylinders provide full crowd for 
the boom. The 160 digs to a depth of 
16-ft with widths from 18-in. to 48-in. 
Shiftable boom allows the 160 to work 
close to buildings, utility poles, streets 
and obstructions. Reverse digging speeds 
allow undercutting of sidewalks and 
pipes. Gar Wood Industries, Inc., CE 
5-143, Wayne, Michigan. 


GMC Trucks 


SeverRAL HEAVY-DUTY GMC trucks de- 
signed especially for extremely efficient 
road building service have been exhibited 
recently. 

Display trucks included 3 Dual-Pur- 
pose FW550 models with tandem-axles 
and 46,000-lb gross vehicle weights, and 
a tandem-axle model W674 with 63,000 
GVW. One of the FW550’s, exhibited in 


LEUPOLD 


LEVEL 


ABNE 


CONVENIENCE-ENGINEERED 
FOR FAST, ACCURATE WORK 


General Leveling Measuring Heights 
Checking Grades Topographic Mapping 


Compact, dependable instrument made for ifetime service. 
Supplied with 4 scales held in milled slide ready for im- 
mediate use without removing and reversing arc frame. 
Precision controlled index arm gives accurate readings. 
Bubble magnifier adjusts internclly—no eyepiece to retract 
for carrying . . . no re-focusing for every job. 
4 STANDARD SCALES $33.00 
READY FOR INSTANT USE Complete with all 4 com- 
Degree monly used scales and 
Per Cent saddle leather case. Ab- 
Topographic ney Level Handbook in- 
Chainage Corrections cluded. 


At your Dealer or Send Check or Money Order (No C.O.D's) 


LEUPOLD & STEVENS INSTRUMENTS, Inc. 


4445 N.E. GLISAN ST. - PORTLAND 13, ORE. 


\ 


LEUPOLD 
ABNEY LEVEL 
HANDBOOK 
Illustrates and de- 


SAVE MONEY! solve Your cost problems 
right now with CONSTRUCTION COST CONTROL 


No need to let cost problems get out of hand .. . 
you'll find easy solutions in this practical guide 
book, CONSTRUCTION COST CONTROL. 
Here are the answers to the complete cycle of 
estimating, accounting, distributing and analyz- 
ing of all operational and overhead costs. The 
authors are practical construction men thor- 
oughly experienced and ready to help you with 
illustrations, charts, and specimen accounting 
forms. This 97 page book measures eight-and- 
a-half by eleven inches and is sturdily bound. 
Don’t wait any longer — mail the coupon, today! 


SECTIONS INCLUDE 


Estimating and Prelim- 
inary Work, The Ac- 
counting System, The 
Classification of Con- 
struction Cost Accounts, 
Distribution of Costs, 
The Control of Costs, 
Financing the Con- 
tractor, Taxes and Tax 
Problems. 


the Jaeger Machine Company display, 


‘lable to 
had a front-mounted power take-off as- or more available 


$4.00 postpaid to ASCE Members 
ASCE Student Chapters and to colleges for 


$5.00 postpaid to non-members 


sembly that derives power from the 
truck’s engine to run the 6%4-cu yd con- 
crete mixer mounted on the vehicle. By 
eliminating a separate engine with its 
own fuel supply to operate the mixer, 
the power take-off installation increases 
the truck’s payload capacity by reducing 
its dead weight. 

Besides increasing payload, the engine 
power take-off drive provides better ve- 
hicle weight distribution, reduces main- 
tenance and operating costs, and permits 
more efficient mixer operation. General 
Motors Corp., CE 5-143, 660 South Blvd. 
East, Pontiac 11, Mich. 
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constructi 
men! 


textbook use. $3.00 each 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


33 West 39th St., New York 18, N. Y. 
Please send copies of CONSTRUCTION 
COST CONTROL 

Enclosed is check (or money order) in the amount 


(I am not) 


ai ; 
CRY 
ft. scribes how to make 
| full use of your 
‘ Write for FREE | 
folder P55 on 
LEUPOLD Levels 
for Engineers 
& Builders 
eee 
e 
e 
e 
° 
e e 
a 
e 
+ 
must i 
for f member of ASCE. | 
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CONCRETE BARS wg 
FABRICATED BY con 


Every job, large or small, benefits from Connors 
experience, know-how and keen determination 
to meet your schedule requirements. 


For precise detailing, fabrica- 
tion and delivery as scheduled, 


specify 


REINFORCING BARS 


Call, wire or write Connors 
Steel Division’s West Virginia 
Works, Huntington, W. Va. or 
Connors Works and headquar- 


CONNORS STEEL DIVISION 
H. K. PORTER COMPANY, INC. 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Portable Plants 


AN ENTIRELY NEW SERIES of port- 
able duplex type gravel plants, designed 
to help contractors and producers meet 
construction needs of the vastly ex- 
panded highway building program, isnow 
being manufactured. 

Designated the 44V and 45V series, the 
new line consists of four plants, all hav- 
ing greater flexibility, higher capacities 
and more operating efficiency than has 
ever before been available in a portable 
gravel plant. 

The 44V is equipped with a 3024 twin 
roll crusher and the 45V with a 4022 twin 
roll crusher. Both use a 1036 over-head 
eccentric jaw crusher, a bucket elevator 
for intra-plant material transfer and a 


Specially Designed 


new 4-deck 4-bearing vibrating screen, 
complete with secondary spring suspen- 
sion mounting. 

Through its flexible screening and 
spouting arrangement, plus availability 
of a full deck of scalping area ahead of 
the primary crusher and availability of 
a full deck of sand screening area, the 
new 4-deck, 4-in. x 12-in. screen allows 
high total production of one, two, three 
or four sizes of closely graded product. 

Both the 44 and 45 plants are available 
with electric drives, if desired. When so 
equipped, model numbers become 44VE 
and 45VE. On electrified models, only 
the jaw and the roll crushers are me- 
chanically driven, all other units being 
driven by individual electric motors. 
Pioneer Engineering Works, Inc., CE 
5-144, Minneapolis, Minn. 


Trenching Machines 


THESE TRENCHERS are the machines that 
dig the vast and complex systems of 
pipelines that have become the life of 
our modern civilization, the underground 
arteries that carry water, gas and oil, 
electricity, communications lines and 
now, even coal from the places where 
nature has stored them or from their 

(Continued on page 145) 
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VAVA 
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ters at Birmingham, ama. 
50 You’ll like Connors efficient, 
personalized service! 
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(continued) 


man-made points of origin to our homes 
and factories and farms where they are 
put to hundreds of different uses. 

These same machines dig the water 
drainage systems required for our mod- 
ern highways and for airports, parking 
areas, industrial and commercial and resi- 
dential building sites as well. They are 
employed directly in highway widening 
work. One of these Cleveland machines, 
a standard factory-equipped model, in a 
single “pass” accurately makes the “cut” 
required for widening the road bed, leav- 
ing it perfectly excavated, straight, 
smooth and clean, ready for the paving 
operation, with no further excavation 
work required. Trenchers also dig the 
drainage and irrigation systems required 
by our farmlands for high crop produc- 
tion with a minimum of farm labor. 
They dig the house footings trenchers re- 
quired for the foundations of modern, 
basementless homes. They dig the sewer 
systems that carry away all the wastes of 
our complex modern way of living and 
working. The trenches dug by these ma- 
chines are of all sizes and types. They 
may be thousands of miles or just a few 
feet in length, many feet or only a few 
inches in depth and width. The “big 
inch” oil and gas lines that criss-cross 
the continent from one corner to the 
other are often dug down to 744-ft deep 
and up to 4%-ft wide. Sewer lines some- 
times require trenches 12, 14 or 18-ft 
deep. Cleveland Trencher Co., CE 5-144 
and 145, 20100 St. Clair Ave., Cleveland 
17, Ohio. 


Torque Converter 


REPRESENTATIVE MODELS of its complete 
line of friction and fluid drives for pow- 
ered equipment were exhibited at the 
Road Show. 

The new 1500 Series Single-Stage 
Torque Converter is designed for shov- 
els, front-end loaders, bucket loaders, in- 
dustrial lift trucks and other applications 
where single-stage characteristics offer 
certain advantages. 

This addition to the line is applicable 
to engines producing from 30 hp at 1100 
rpm to 207 hp at 2500 rpm. Impellers are 
available for specific torque ratings of 
165, 200, 240, 285 and 330-lb ft. It is 
currently available with clutch input, 
spider drive input, flange input and out- 
put, and as a spacer-type unit with 
double-ended SAE housings. 

Other major equipment manufacturers 
also exhibited heavy-duty machines in- 
corporating Twin Disc industrial power 
transmission products which included 
torque converters, fluid couplings, fluid 
power take-offs and friction power take- 
offs. Twin Disc Clutch Company, CE 
5-145, Racine, Wisconsin. 
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PRODUCTIVE ATOMS POSED A “HOT” METERING 


PROBLEM ...SOLVED BY THIS 


FLOW NOZZLE!! 


This Flow Meter is in ae peer loop of every major atomic reactor 


in America — from the 


© Only flow nozzle offering the accuracy, 
range, low head loss, freedom from up- 
stream disturbances, and other desirable 
characteristics of the Venturi Tube, 


@ Built to ASME pressure vessel code. 
Designed for high temperature — high 


pressure applications (power plants, high 
pressure lines, atomic reactors, etc.). 


autilus to 


e Shippingsport Power Plant. 


¢ Nozzle can be factory inserted in any 
customer-supplied high cost, special pipe 
at considerable savings. 


© Completely drainable on modified designs; 
modified versions excellent for slurries. 


¢ Design based on the most comprehensive 
compilation of primary element/fluid 
flow data available anywhere. 


Let Builders application engineers solve your flow metering probiems. 


@BUILDERS-PROVIDENCE 
- BI-F INDUSTRIES@)i: 


Write Builders-Providence, 
Inc., 360 Harris Avenve, 
Providence 1, Rhode Island. 


DETROIT: 2033 PARK AVE 
CHICAGO: 228 NORTH LaSALLE 
WASHINGTON, D, C.: TOWER B 


OF CANADA: 700 BAY 


NEW David White 
CATALOG 


First really new catalog in the instrument 
field. Contains complete, up-to-the-minute 
facts about the entire David White line of 
precision instruments... as well as news 
about some brand new David White products. 
Fill out the coupon—and mail today. 


the sight 
is right with a 


David White Instrument Company 
2501 N. 19th Street 
Milwaukee 5, Wisconsin 


Please send the 1957 David White Instrument 
Catalog to: 


Firm Name 
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PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 


ation 


a 


REINFORCED CONCRETE 
DESIGNS—ALL WORKED OUT! 


No more algebraic formulas or 
calculations to make. Simply 

locate the table covering the member 
you are designing, apply span 

and load requirements, and then 
read off directly concrete dimensions 
and reinforcing steel data. Follows 
the latest codes and practices. 

Send check or money order for 
your copy, today. 

Prepared by The 

Committee on 

Engineering 

Practice 


@ In¢cTiT 


38 S. Dearborn St., (Div. F) Chicago 3, Illinois 
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Drilling Rig 


THE AVAILABILITY OF A NEW Blue Brute 
tractor-mounted drilling rig for produc- 
tion blast hole drilling on rock excava- 
tion projects, quarrying, ditching, and 
open-pit mining has been announced. 
It is a completely self-contained unit 
carrying its own air supply and driven 
either by the tractor engine or a cross- 
mounted portable. The two hydrauli- 
cally controlled jibs can be operated 
through a total are of 100-deg vertically 
or horizontally. The boom can be ex- 
tended for any distance up to 5-ft pro- 
viding a large drilling area and making 
it possible for more blast holes to be 


New Blue Brute 


drilled from one location than con- 
ventional equipment which must be 
located after each blast hole is drilled. 
Special features include the Standard 
Blue Brute UM-40 chain feed and 
drifter assembly for fast drilling, low 
air consumption and economical per- 
formance; exclusive positive, long-wear- 
ing, oversize hydraulically-operated 
clutch between compressor and tractor 
PTO; and simple, positive-locking hy- 
draulic controls to effectively maintain 
position of drill. Worthington Corp., 
Adv. & Sales Promotion Dept., CE 5-146, 
Harrison, N. J. 


Fluorescent Cardboard 


AN INTERESTING USE OF Velva-Glo 
fluorescent red cardboard was discovered 
recently. The Flood Control Office, 
Santa Rosa, Calif. is using 2 x 3-in. 
squares of this cardboard as surveying 
targets by the crew that is doing the 
survey work on the first Aqueduct which 
is to bring water from the Russian 
River to the city. Radiant Color Com- 
pany, CE 5-146, 830 Isabella St., Oak- 
land 7, Calif. 


Optical 
Repeating 
Transit 


By day or underground, this WILD Instrument 


offers unprecedented advantages 


From its optical excellence to its mechanical 

precision the T-1 has earned a world-wide repu- 

tation for great performance. Users everywhere 

praise the instrument for its rapid set-up, high 

accuracy and virtually unlimited versatility! 
NOTABLE FEATURES OF THE WILD T-1 

* Reads direct to 20 seconds with interpolation to 
10 seconds, on both horizontal and vertical scales. 

* More than a dozen accessories are available for 
quick, simple, accurate solution of routine and spe- 
cial problems. 

° = illumination for both circles, scale and 
reticle. 

* Rugged, precision construction throughout. 


PRICE: $718; f.0.b. Port Washington, N. Y. Tripods 
extra. Write for Booklet T-1. 


WILD HEERBRUGG 

INSTRUMENTS, inc. _ 
Washington N.Y. POrt Washington 7-4843 


Formulas “UPON REQUEST 
Applications 
Engineering Data 

Screw Torque Data 
Adapter Problems 
General Principles 


Pa fc 
ADDISON [QUALITY] 1. L/NOIS” 
of over 85% of the torque. 


wrenches used in industry 


May 1957 * CIVIL ENGINEERING 


= = 
: 
RENCH 
Completely revised to conform 
ai 17% 
= 


ENGINEERING INsSTRUMENTS—The _ first 
completely revised catalog of engineer- 
ing instruments in fifteen years has been 
published. The Gurley engineering in- 
struments catalog has been published 
since 1855, and has achieved the status of 
a reference work among engineers and 
surveyors and students of engineering. A 
number of new explanatory tables are 
a feature of the 72-page book, which has 
been printed in two-colors. The tables 
make it possible to locate detailed in- 
formation at a glance. Recent models 
of instruments, such as the Model OP- 
57-20 Optical Plummet Transit, are de- 
scribed in detail, as are many of the 
features of Gurley instruments such as 
reversion levels, variable power eye- 
pieces and covered glass reticles. Among 
the Sections in Bulletin 50 are: Transits, 
Levels, Leveling and Stadia Rods, Topo- 
graphic Instruments and Equipment, 
Compasses, etc. The new Bulletin 50 is 
available to practicing engineers, survey- 
ors and students of engineering who re- 
quest it by letter. W. & L. E. Gurley, 
CE 5-147, Troy, N. Y. 


Better ControL, ELectricALLY—How to 
determine the selection of proper con- 
trols for heating and ventilating systems 
in todays modern schools and colleges is 
discussed and illustrated in non-technical 
language in a new 16-page booklet, F 
7773, recently issued. Illustrated with 
photographs and diagrams, the booklet 
covers the control of convector systems, 
direct fired warm air systems, zone sys- 
tems, unit ventilators, and the applica- 
tion of Control Centers for simplified 
installation and operation. Barber-Col- 
man Co., CE 5-147, 1300 Rock Street, 
Rockford, Til. 


Contro.t or Dust—A bulletin just issued 
tells how cement plants can suppress 
dust at its source before it can rise in the 
atmosphere. It shows, by copy and illus- 
tration, how to achieve dust-free han- 
dling of rock, coal and clinker at truck 
dumps, crushers, screens, bucket eleva- 
tors, conveyor transfer points, and at 
boat loading and unloading docks. Ad- 
vantages of the system, known as Chem- 
Jet, are outlined along with an explana- 
tion of how it works. Details are given 
about the essential equipment and Com- 
pound M-R surface active agent used 
with the system. The Johnson March 
Corporation, CE 5-147, Philadelphia, Pa. 


Door Operator Motors—Bulletin GEA- 
6299, four pages, gives application and 
design features on door operator motors 
\%-hp through %-hp for commercial, 
industrial, and domestic applications. II- 
lustrated bulletin contains information 
on application engineering aid offered. 
General Electric Company, CE 5-147, 
Schenectady 5, New York. 
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Faithful Performance on Important Jobs 


— such as water supply, brine circulation, booster if 
white water and ovardae, hot well, makeup water, deat ae, 


Capacities 
to 
1,400 G.P.M. 


fugal Pump. 
Particularly suited to 
clear water and low 
viscosity liquids 
not containing 
solids. 


CENTRIFUGAL 
are unbeatal 

on low capaci- PUMPS 

ty, high head are available in 

duties. many types and sizes 

#o 150 G.P.M. nation between im- 

Heads pellers and shells. 


for 
to 500 Ft. CONDENSED CATALOG "M" 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP ision 


THE NEW YORK AIR BRAKE COMPANY 
57 LOUCKS STREET ° AURORA > ILLINOIS 
EXPORT DEPARTMENT — Aurora, Illinois — Cable Address “‘NYABINT” 


98% 


regardless of velocity 


PARSHALL MEASURING FLUME 


For open channels in industrial’ 
irrigation systems, and sewage disposal 
—— plants. Easy to read. Self-cleaning. Low head loss. 
“ Galvanized steel. Throat widths 3” to 10’. 


AUTOMATIC CONTROL GATES 
F REGULATE FLOW, AND WATER LEVELS 
of water supply variation. 


Ends need for 24hour supervision—prevents water waste, 
field flooding, overflow. No floats, sheaves, motors or cables. 


STEEL FABRICATION SPECIALISTS since 1878. Storage and pressure 
tanks, filter plant piping and industrial equipment fabricated 
from mild steel, stainless, monel, and non-ferrous metals to 
your specifications. 


THOMPSON PIPE & STEEL COMPANY 


3017 Larimer Street TAbor 5-1241 Denver 1, Colorado ee 


147 


Literature Available | 
Heads 
Vv ily 
AURORA 
measuremepit | 
| 


SURVEYING NEWS 


NEW THEODOLITE 
SETS UP QUICKLY, 
EVEN IN THE WIND 


Has this been your 
problem? Now—old- 
type mechanical 
plumb-bob replaced 
by can't-miss optical 
principle 


© Improved Theodolite reads 
horizontal and vertical circles 
simultaneously, through same 
eyepiece 

© Reads direct to 1 min. with no 
matching of lines—no parallax 


® Amazingly blur-free—small, 
compact, moisture-proof, 
dust-proof. 
Mail this coupon for details & 


INSTRUMENT CORP. OF AMERICA 
45-22 Pearson St., Long Island City, N.Y. 


Please send me Booklet D 
with information on Fennel . . . 
Double bubble Alidades 
Other levels (CD Collimeters 
D Transits Stands 
Combinations Tripods 


CD Theodolites DC Repair of present 
instruments, 
{any make) 
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Arr Repuction—A 12-page reprint en- 
titled, “Power Supplies for Gas Shielded 
Metal Arc Welding” by A. Lesnewich 
and E. Cushman of the Air Reduction 
Research Laboratories, Murray Hill, 
New Jersey, is now available. Reprinted 
from the Welding Journal, this paper de- 
tails a study which indicates that a con- 
stant-voltage transformer-rectifier with 
automatic regulations for fluctuations in 
line voltage is the best general purpose 
machine for the inert-gas-shielded metal 
are welding process. Air Reduction Sales 
Company, CE 5-148, Division of Air Re- 
duction Co., Inc., 150 East 42nd Street, 
New York 17, N. Y. 


New Propucts Book—A comprehensive 
new book containing detailed informa- 
tion on the entire line of Solvay Alkalies 
and Chemicals has been announced. This 
“Products Book,” as it is called, contains 
informative data on the uses, markets, 
physical and chemical properties, pack- 
aging and handling and storage of the 
line. Also included is a listing which 
groups the products by consuming in- 
dustries or manufacturing processes. The 
book is illustrated with photos of build- 
ings and manufacturing operations at the 
various Solvay plants. Department PB, 
The Solvay Process Division, CE 5-148, 
Allied Chemical & Dye Corporation, 61 
Broadway, New York 6, N. Y. 


New Type Waterstop—Manufacturers of 
“Durajoint” and “Duraseal” PVC Water- 
stops announce the availability of a 
new Technical Report No. 1 that sum- 
marizes the tests made to determine how 
design of the cross-section of a water- 
stop affects the bonding of the water- 
stop to concrete. This report is not a 
sales piece but contains the complete 
text of the test report submitted by an 
independent testing laboratory, plus 
photographs of the test procedures and 
results. It provides very accurate and 
conclusive facts on the “holding-power” 
of various designs of waterstops and 
should be a valuable addition to the li- 
brary of every architect and engineer 
interested in the use of waterstops. W. R. 
Meadows, Inc., CE 5-148, 7 Kimball 
Street, Elgin, Ill. 


Benprx Computer—A 6-page illustrated 
bulletin describing the Bendix G-15D 
general purpose digital Computer and 
its digital differential analyzer accessory 
is now available. The versatility and 
range of operations of the basic Bendix 
G-15D are considerably increased by the 
addition of this optional accessory. Lin- 
ear and non-linear differential equations 
are solved accurately and rapidly with 
the two units. New programming tech- 
niques and a complete new line of input 
and output equipment are also described. 
Bendix Computer Division, Bendix Avia- 
tion Corp., CE 5-148, 5630 Arbor Vitae 
Street, Los Angeles 45, Calif. 


PUMPS 

on which an 
ENGINEER Can Base 
His Reputation... 


Wheeler-Economy Pumps are 
the development of over 40 years 
of engineering concentrated on 
pumps for circulating water, 
condensate, water supply and 
drainage. Quality of materials 
and workmanship, design effi- 
ciency and long life are a credit 
to the engineers who write 
“‘Wheeler-Economy” into their 
pump specifications. Service rec- 
ords of 20 years or more without 
replacement of major parts, give 
you assurance that Wheeler- 
Economy Pumps are built to 
last. Here are only a few from 
our extensive line of pumps 
available for your specific engi- 
neering problems. 
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Representatives in Principal Cities 
Write for Bulletins covering Your Applications 
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C.H. WHEELE 


MANUFACTURING CO. r 
ECONOMY PUMP DIVISION 
19th & LEHIGH, PHILADELPHIA 32, PA. 
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Films Available 


“Cotp new 16-mm sound 
movie and 10-min documentary account 
of maintenance welding operations at 
Thule Air Base, Greenland, has been 
produced. The new film depicts the ac- 
tivities of several Welding Technicians 
who were flown to “the top of the world” 
following a request by the Air Force that 
Eutectic provide on-the-spot recommen- 
dations for repairing Diesel generator 
cylinder walls and other heavy equip- 
ment vital to the operation of this north- 
ernmost outpost of the Free World. 
The use of their “Low Heat Input” 
metal-joining and repairing process at 
Thule is shown. “Cold Welding” proced- 
ures for repair of the Diesel engines, for 
350 cylinder liners delivered in Thule 
and for such applications as repair of 
Diesel engine radiators and aircraft fuel 
tanks are featured. Eutectic Welding Al- 
loys Corp., CE 5-149, 40-40 172nd Street, 
Flushing 58, N. Y. 


“Highway Lire Linges’—A new film 
depicting the best methods for selecting 
and applying traffic paints is now avail- 
able. The 16-mm film is in sound and 
color and runs for about 16-min. Against 
a backdrop of colorful highway scenes 
from coast to coast, the film covers sub- 
jects such as methods of evaluating traf- 
fic paints; factors influencing paint per- 
formance; and various methods of ap- 
plying traffic paints. Using “Parlon” base 
traffic paints, as an example, the film 
points out that the selection of “High- 
way Life Lines” has become a science 
and that the performance and cost of 
outstanding traffic paints, on various 
types of surfaces, can be realistically 
predicted. Advertising Department, Her- 
cules Power Co., CE 5-149, Wilmington 
99, Delaware. 


“STANDARDIZATION For THE Lona Hav” 
—a new documentary film on the em- 
ployment of belt conveyors in all sorts 
of major construction and aggregate pro- 
ducing applications, has just been an- 


nounced. The film, a 16-mm in sound - 


and color, runs approximately one-half 
hour and is well suited as a program 
feature. Among the many major jobs 
portrayed in the film are those involving 
the production of aggregates or the han- 
dling of wet concrete for the building 
of Folsom Dam; the Barnhart Island 
Power Plant of the St. Lawrence Seaway 
project; Oahe Dam (which sequence in- 
cludes some unusual underground 
scenes); Chicago’s mammoth under- 
ground Randolph Drive parking lot and 
its Lake Calumet Port facilities. Barber- 
Green Company, CE 5-149, 400 N. 
Highland Ave., Aurora, III. 


CIVIL ENGINEERING ¢ May 1957 


=| Differential - 


Acting 


Put this versatile DGH-100 Hammer to work on any 
job you have * you'll be amazed at the number of jobs 
it can handle * operates on compressed air or steam * 
delivers a rated striking energy of 386 pounds * just 
over 4 feet long it is readily moved about in a jeep. 
Illustrated here is the DGH-100 Hammer being used 
with a LeRoi Tract-Air breaking concrete curbing. 


Vv 


oe/ Manutacturers of Pile Driving Hammers and Piling Extractors Since 1852 


a 
(vouch VU N IRON WORKS INC. 327 North Bell Avenue, Chicago, U.S.A. 


look before you lean 


Transcona Elevator, Canadian Pacific Railway, Winnepeg, 
Canada, which tipped 27°—righted by the Foundation Com- 


pany Ltd. of Canada. 


ACKER DRILL CO., inc. 


725 W. Lackawanna Avenve Scranton, Penna. 


Manufacturers of a complete line of Diamond and 
Shot Core Drills, Drilling Accessories and Equipment 


An elevator tips—a bridge sags—a 
building settles—a dam goes out— 
costly and serious mistakes in con- 
struction work. That’s why it pays 
to make test borings before design- 
ing foundations. And, when you 
investigate subsoil conditions, you 
want the best—ACKER! For, Acker 
makes a complete line of low-cost, 
easy-to-operate soil sampling equip- 
ment—from hand to power driven 
tools. 


Remember, too, Acker’s 33 years of 
experience in designing and build- 
ing soil sampling and core drilling 
equipment ONLY, is your guarantee 
of dependable, satisfactory opera- 


Free! 


Write today for this complete, 
illustrated collection of infor- 
mation about soil sampling. 

Ask for Bulletin 25. CE 
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DO RUTS 
AND POTHOLES 
RUIN YOUR 

PLANT FLOORS? 


The small hard wheels of 
heavy loaded fork lift 

trucks, hand trucks and 
impact from heavy falling 
objects often ruin industrial 
floors made of wood, asphalt 
or even concrete. 


can take heavy 
abuse. It is made of steel bars on 
edge, joined together in a hex- 
agonal mesh pattern. Steel takes 
the wear. No potholes or ruts 
can form because any crack 
which might occur in the fill can- 
not spread beyond the area of 
a single steel mesh. 


Write today for complete information. 
Ask for catalog on 
“Gridsteel” floor armor. 


* 


Manufacturers of Riveted, Welded, 
Pressure-Locked Gratings in 
Steel, Aluminum and other metals. 


“A Fitting Grating 
for Every Purpose” 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5008 27th St, LONG ISLAND CITY 1, N. Y. 
1808 10th St, OAKLAND 23, CALIFORNIA 
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From the 


MANUFACTURERS 


PLANNING SURVEY: A new program 
to aid industrial firms in selecting the 
correct spectrographic equipment for 
their needs has been announced by the 
Bausch & Lomb Optical Co., Rochester, 
N. Y. Under the plan, known as the An- 
alytical Planning Survey, spectrographic 
experts will make a complete study of 
a firm’s requirements and recommend 
suitable equipment on the basis of their 
findings .. . TABLET HYPOCHLORI- 
NATOR: Fischer & Porter Co., Hatboro, 
Pa., instrument and chemical equipment 
manufacturer, has acquired from Olin 
Mathieson Chemical Corp. all sales, de- 
velopment and manufacturing rights to 
the HTH Tablet Hypochlorinator, ac- 
cording to an announcement by the two 
companies. The tablet was developed in 
1951 and is a device for the continuous 
generation of chlorine solution from cal- 
cium hypochlorite tablets .. . SCHOL- 
ARSHIP: Blaw-Knox Co., Pittsburgh, 
Pa., has announced details of a scholar- 
ship program in which children of all 
employees, except company officers, may 
compete. The program provides an an- 
nual grant of 4 scholarships covering 4 
years’ study in engineering or science, 
with a scholarship assigned to each of 
four universities—Carnegie Institute of 
Technology, University of Pittsburgh, 
Lehigh University and Purdue Univer- 
sity ... MOVING SIDEWALKS: Chi- 
cago Transit Authority commutors are 
getting a “lift” these days out on Chi- 
cago’s south side by means of a conveyor 
belt, or moving sidewalk. It has a ca- 
pacity of 7200 persons per hour, a belt 
speed of 125-ft per minute and is set on 
an inclined plane of 15 degrees. Built 
and installed by Stephens-Adamson Mfg. 
Co., Aurora, Ill. ... $50 MILLION 
MILE: Boston is spending $50 million 
to build the most expensive mile of high- 
way on earth which is a part of an inner 
belt route that feeds traffic in and out 
of the city in a north and south direc- 
tion. Looped around a series of man- 
made belts, it will sit on stilts on one end 
and sink at the other into the widest 
tunnel in the world—9114-ft from wall to 
wall. 14 Worthington Corp., Harrison, 
N. J., 64%-cu yd Hi-Up truck mixers will 
deliver approximately 120,000 cu yd of 
concrete at a cost of about $8,700 per foot 
... CANADIAN DISTRIBUTOR: A 
joint announcement has been made by 
The David White Instrument Co., Mil- 
waukee, Wis. and Sperry Gyroscope Ot- 
tawa Ltd., to the effect that the latter 
has been appointed sole distributor of 
David White Surveying Instruments .. . 
NEW DISTRICT OFFICE: Reliance 
Steel Products Co., McKeesport, Pa. an- 
nounces the opening of a district office 
at 250 East 43 St., NYC. John Karboska 
has been appointed district manager. 


PROVEN IN THE FIELD... 
WHERE PERFORMANCE COUNTS 


Watts Microptic Engineers’ Levels are tops with fore- 
most construction engineers throughout the country. 
Here is precision performance, time-saving perform- 
ance, dependable performance in all climates and 
terrain. For full information on the complete line of 
Watts Microptic Engineers’ Levels see your nearby 
Dietzgen Dealer. Made by Hilger & Watts, Ltd., Lon- 
don, sold and serviced in the United States by the 
Eugene Dietzgen Co. 


EUGENE DIETZGEN CO. 

Chicago + New York + San Francisco + New Orleans 

Los Angeles + Pittsburgh - Washington - Philadelphia 

Milwaukee - Seattle - Denver - Kansas City + Cincinnati 
Dealers in All Principal Cities 


 DIETZGEN 


Diamond Core 


rt ling 


CORE BORINGS 


for 


Foundations, Dams, 
Bridges and all 


Heavy Structures 


GROUT HOLES 


Tinney Drilling Co. 
Grafton, W. Va. 
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For instructions and key to abbrevia- 
tions, see next page. Each member is 
entitled to 100 different “Proceedings 
Papers” yearly, ordered from these 
pages, plus all papers of the Technical 
Divisions in which he registers. The lat- 
ter papers will be mailed automatically. 
Discussion of a paper will be received 
during the four full months following 
the month of issue. 


April 


1196. Bending of a Rectangular Plate with 
a Free Edge, by William Nachbar. (EM) A 
rectangular plate, simply supported along three 
edges and free on the fourth, is subjected to 
linearly varying lateral pressure. Extensive, exact 
numerical results are given for deflections, mo- 
ments, shear and edge reaction force distributions 
for various geometries and different Poisson’s ra- 
tios. Approximate, closed form formulas are also 
developed. 


1197. Mechanics of Sediment Ripple Forma- 
tion, by H. K. Liu. (HY) Literature on the 
mechanics of sediment ripple formation is re- 
viewed. It is shown in this paper that ripples are 
caused primarily by the instability of the zone of 
high velocity gradient at the surface of the sedi- 
ment-laden bottom, For practical application an 
experimental criterion is given to predict the for- 
mation of sediment ripples and dunes. 


1198. Characteristics of a Large Throated 
Syphon, by J. C. Stevens. (HY) A syphon spill- 
way, having what is believed to be the largest 
throat dimensions (9.0 ft by 35.6 ft), was de- 
signed and piezometrically tested by the author. 
The paper gives its discharge coefficient, efficien- 
cy, primary behavior, and other data. It main- 
tains a constant forebay level at the Portland 
General Electric Company’s Sullivan plant re- 
gardless of ordinary floods and load variations. 


1199. Ocean Wave Forces on Circular Cy- 
lindrical Piles, by R. L. Wiegel, K. E. Beebe, 


and James Moon. (HY) Forces exerted by 


ocean waves on circular cylindrical piles were 
measured at an exposed location near Davenport, 
Calif., in water 50 ft deep. The waves were as 
high as 20 ft. The coefficients of drag and mass 
obtained from these measurements are given, and 
the significance of their scatter, discussed. 


1200. The Estimation of the Frequency of 
Rare Floods, by Benjamin A. Whisler and 
Charles J. Smith. (HY) A method of estimating 
the frequency of annual peak flood flows which 
uses recorded monthly peak flood flows is sug- 
gested. It is shown that the use of monthly peak 
flood flows approximates the results obtained by 
using all peak flows but greatly reduces the 
amount of work involved. 


1201. A High Head Cavitation Test Stand 
for Hydraulic Turbines, by W. G. Whippen and 
G. D. Johnson. (HY) This paper presents a 
description of a new closed-circuit ‘“‘water tun- 
nel’”’ and indicates its value for testing model hy- 
draulic turbines under high heads (up to 300 ft). 
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1202. Is the Writing of Flood Insurance 
Feasible, by John F. Neville. (HY) This paper 
discusses flood insurance from the standpoint of 
the private insurance industry; reviews the ef- 
forts made by private industry to provide such 
coverage in the past; explains why privately 
sponsored flood insurance is unfeasible; and re- 
views the offer of the industry to assist in put- 
ting into effect the Federal Flood Insurance Act 
of 1956. 


1203. Infiltration Measurements in Sewers of 
Small Size, by Robert A. Lincoln. (SA) A 
rapid and accurate method of measuring ground- 
water infiltration flows in newly constructed san- 
itary sewers of small size is discussed. A descrip- 
tion is given of the design, fabrication, and cali- 
bration of rectangular slit and sutro proportional 
weirs developed for use on a certain project be- 
fore the project was placed in service to handle 
sanitary flows. Use of the apparatus in the field 
is described. 


1204. Field Experiences with Chemical 
Grouting, by Milos Polivka, Leslie P. Witte, 
and John P. Gnaedinger. (SM) Many examples 
are cited of the use of chemical grouts, either to 
improve the stability of sandy soils or to seal 
porous strata. They include the use of sodium 
silicate grouts in constructing tunnels and foun- 
dations in free-flowing sand, experience with 
chrome-lignin grouts at Heart Butte Dam, and 
experiences with calcium acrylate and acrylamide 
methylene bis acrylamide grouts. Laboratory 
control, composition of grouts, and methods of 
grouting are discussed. 


1205. Compacting Earth Dams with Heavy 
Tamping Rollers, by Jack W. Hilf. (SM) The 
results of compacting 39 Bureau of Reclamation 
earth dams by heavy tamping rollers are com- 
pared with the laboratory standard compaction 
test. A statistical method obtaining roller curves 
from control tests made during construction is 
presented. The results of this type of analysis on 
three dams which represent a wide range of im- 
pervious soils are given. 


1206. An Estimation of the Point Resistance 
of a Pile, by Yoshichika Nishida. (SM) This 
paper presents a new method for computing ap- 


proximately the bearing capacity of a foundation 
pile by its point resistance in cohesionless soils. 
Although it is not rigorous from the mathemati- 
cal point of view, the method seems to give a 
good estimation of the bearing capacity of a pile 
after comparing it with practical examples. 


1207. Use of Material from Structural Ex- 
cavations, by Jack W. Hilf. (SM) The design of 
a rolled earth dam may be influenced significant- 
ly by materials available from excavations for 
appurtenant spillways, outlet works, and power 
plants. The magnitudes of these excavations for 
32 major dams designed by the Bureau of Recla- 
mation are listed with three examples of their in- 
fluence on embankment design. 


1208. Rivers Under Influence of Terrestrial 
Rotation, by Otakar W. Kabelac. (WW) The 
mathematical evaluation of forces involved in 
the formation of river beds, according to the 
Law of Baer, is outlined. The mathematics of 
this paper is based on the principle of dynamics 
regulating the Coriolis Force, which is created by 
a mass moving in a rotating system. In the given 
case the mass is the mass of river flow moving 
on the surface of the rotating earth. 


1209. Flood Control Plan for the Ohio River 
Basin, by Bruce R. Gilcrest, Emil P. Schuleen, 
and Edgar W. Landenberger. (WW) The pres- 
ent flood control project for the Ohio River 
Basin is described. The hydraulic and economic 
effectiveness of “the completed portion of the 
project is presented. The need of continuing the 
work is discussed in view of the expanding econ- 
omy of the basin. 


1210. Laboratory Study of Wind Tides in 
Shallow Water, by O. J. Sibul and J. W. John- 
son. (WW) Wind tides and wave conditions in 
shallow water were studied in a laboratory chan- 
nel with wind velocity and bottom roughness be- 
ing the principal variables. Water-surface profiles 
and data on the relationship between bottom 
and surface shear forces are presented. 


1211. The Littoral Drift Problem at Shore- 
line Harbors, by J. W. Johnson. (WW) A 
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PROCEEDINGS AVAILABLE 


harbor which fronts directly on an open shore- 
line and has a relatively small flow is defined as 
a shoreline harbor. For such harbors, where a 
littoral drift occurs along the shoreline, certain 
design, construction, and maintenance problems 
exist. This paper summarizes some of these basic 
considerations and presents a few case histories 
of typical shoreline harbors. 


1212. Plate Buckling in the yo 
ing Range, by Geerhard Haaijer. (EM) Stress. 
strain relations for the strain-hardening range of 
structural steel are derived and applied to the 
plate buckling problem. The corresponding or- 
thotropic behavior of steel is described by effec- 
tive moduli, taking into t the infh of 
initial imperfections. Agreement between theo- 
retical and experimental results justifies such an 
approach, 


1213. Inelastic Response of Columns to 
Dynamic Loadings, by B. J. Hartz and Ray W. 
Clough. (EM) A method is proposed for deter- 
mining the response of pinned-end columns to 
compressive loadings of arbitrary time history 
when the deformations of the column extend into 
the inelastic range. Numerical methods are used 
to integrate the equations for the elastic and in- 
elastic response. The results are compared to the 
experimentally determined response of an actual 
column. 


1214. Some Contributions to the Wedge- 
Water Entry Problem, by Sidney F. Borg. 
(EM) The paper presents some of the results of 
a study of the wedge-water entry problem based 
upon a new formulation of the basic equations of 
hydrodynamics applicable to this problem. Exact 
and approximate solutions (and some experimen- 
tal results) are given for various straight-sided 
and blunt-nosed wedges. 


1215. Fly Ash Concrete for Shippingport 
Atomic Power Station, by Robert J. McAllister. 


(EM) About 15,000 cu yd of fly ash concrete 
using type IS Portland Blast Furnace slag ce- 
ment have been placed at the Shippingport 
Atomic Power Station. This paper deals with the 
ways in which the solution of many problems 
was accomplished, with particular emphasis on 
the development of a mix designed to attain a 
compressive strength of 3,000 lb per sq in. at 28 
days, 


1216. Water-Hammer Design Criteria, by 
John Parmakian. (EM) A design criterion for 
including the effects of water hammer in turbine 

and pump discharge line installations is 
outlined. Various possible conditions of operation 
are enumerated, and suitable factors of safety 
are assigned to each contingency. Typical ex- 
amples are included. 


1217. Arch Dams: Review of Experience, by 
Robert E. Glover. (PO) The review presents 
records of the performance of some of the older 
arch dams to learn how well they had served 
the purposes of their designers. The records are 
presented in tabular form, supplemented by notes 
and pictures. 


1218. Sanitary Engineering Education: Its 
Evolution, by Harvey F. Ludwig, Edmund J. 
Laubusch, and Erman A. Pearson. (SA) Sani- 
tary engineering education has been undergoing a 
steady evolution over the past 65 yr to meet the 
demands of a changing technology. The present 
trend is toward graduate level training with uni- 
form standards of education becoming a neces- 
sity. 


1219. Sanitary Engineering Education: Gen- 
eral Requirements, by Daniel A. Okun. (SA) 
Sanitary engineers must be educated to meet 
modern challenges. The many areas of science 
preparation and the desirability of development 
through a major branch of engineering, prefer- 
ably civil engineering, require that sanitary engi- 
neering education be on a graduate basis, with a 
faculty strong in the sciences, Sanitary engineers 
on undergraduate engineering faculties have an 
opportunity to recruit to the field. 


1220. Sanitary Engineering Education: 
Needs in the Southeast, by John E. Kiker, Jr. 
(SA) The sanitary engineering needs have been 
very great in the southeastern section of the 
United States. In order to meet these needs there 
has been an increase in the sanitary engineering 
education in the colleges and universities in this 
area. With the increased education has come 
means of attracting young students through vari- 
ous financial methods of support while attending 
school. 


1221. Sanitary Engineering Education: In- 
dustrial Hygiene Engineering, by Alvin F. 
Meyer, Jr. (SA) As a segment of sanitary en- 
gineering, industrial hygiene imposes certain edu- 
cation requirements which must be satisfied be- 
fore the engineer is qualified to solve industrial 
health problems. The questions of where indus- 
trial hygiene education fits into the over-all sani- 
tary engineering education and what is required 
are discussed. 


1222. Sanitary Engineering Education: Air 
Pollution Engineering, by Harvey F. Ludwig 
and Frank A. Butrica. (SA) The increased im- 
portance of air pollution in modern technology 
is creating problems which must be solved. At 
the present time the sanitary engineering educa- 
tion falls short of preparing the engineers for 
solving air pollution problems. A new curriculum 
for specialists in air pollution is outlined. 


1223. Sanitary Engineering Education: In- 
dustrial -Wastes Engineering, by Ross E. Mc- 
Kinney. (SA) The current sanitary engineering 
education, with its undergraduate civil engineer- 
ing and graduate sanitary engineering, fails to 
train engineers to solve industrial waste prob- 
lems, The best background lies in chemical engi- 
neering or in the new biochemical engineering. 


1224. Sanitary Engineering Education: ICA 
Assistance in Peru, by Marvin L. Granstrom. 
(SA) The United States, through the University 
of North Carolina School of Public Health and 
under the assistance of the International Cooper- 
ation Administration, has undertaken the task of 
assisting the Universidad Nacional de Ingenieria, 
Lima, Peru, in developing an adequate sanitary 
engineering program. 


1225. Discussions of Proceedings Papers 
959, 1089. (PO) Andre Coyne closure to 959. 
Robert C. Price and T. G. Swennes on 1086. 


1226. Discussions of Proceedings Paper 867. 
(WW) E. D. Butcher, Bailey T. Bardeleben on 
867. Willard P. McCrone closure to 867. 


1227. Discussions of Proceedings Papers 

928, 1002, 1078, 1083, 1115, 1172. (SA) 

Lamoureux closure to 885. Corrections to 

oat, "Gucald T. Orlob and Robert G. Butler clo- 

sure to 1002. Ralph Porges on 1078. Claes N. H. 

Fischerstrom on 1083. Thomas R. Camp on 1115. 
Corrections to 1172. 


1228. Discussions of Proceedings Pape 
934, 940, 1079, 1080, 1081, 1145, 1160. (SM) 
Charles R. Foster and W. J. Turnbull closure 
to 934. James F. McNulty closure to 940. Yoshi- 
chika Nishida, 8. F. Gisienski on 1079. John A. 
Focht, Jr. on 1080. Ralph F. Reuss; R. B. Peck, 
M. T. Davisson, and Vello Hansen; Raymond 
Lundgren; Lymon C. Reese; E. A. Ripperger ; 
Hudson Matlock on 1228. A. Warren Simonds on 
1145. T. H. Wu on 1160. 


1229. Discussions of Proceedings Papers 
945, 1032. (EM) H. A. Einstein and Huon Li 
closure to 945. Corrections to 1032. William Zuk 
closure to 1032. 


1230. Discussions of Proceedings Pape 
668, 953, 1006, 1038, 1077, 1082, 1114, 1137. 
(HY) Norman H. Brooks closure to 668. Enos 
J. Carlson and Carl R. Miller closure to 953. L. J. 
Tison on 1006. Francis F. Escoffier closure to 
1006. M. B. McPherson and R. G. Dittig; F. 
Paderi on 1038. Ven Te Chow on 1077. Mikhail S. 
Hanna; M. Gamal Mostafa; Y. M. Simaika and 
N. Boulos on 1082. Ven Te Chow on 1114. Cor- 
rections to 1157. 
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PRESSURE CONCRETE COMPANY 
Engineers and Gunite Contractors 
Design and Construction of Prestressed 
Tanks and Swimming Pools 


Gunite Restoration and Repairs to 
Concrete Structures 


315 South Court St., Florence, Alabama 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Tunnels, Bridges, Highways, Airports, Indus- 


trial Buildings, Harbor Structures, Soils, 
Materials and Chemica! Laboratories 


Mobile, Ala. New Orleans, La. 
Harvey, La. 


JOHN S. COTTON 
Consulting Engineer 


Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


DAMES & MOORE 
Soil Mechanics Engineering 
Los Angeles ¢ San Francisco Portland 
Seattle @ Salt Lake City e Chicago 
New York Atlanta London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


FAIRCHILD 
AERIAL SURVEYS INC. 

Aerial Photography ¢ Contour Maps 
Airborne Geophysical Surveys 
Highway Maps e City Maps 
224 E. 11th St., Los Angeles 15 
New York « Chicago « Atlanta « Boston 


MAURSETH & HOWE 
Foundation Engineers 
Soil Investigations ¢ Laboratory Testing 
Consultants ¢ Engineering Geology 
Construction Supervision 
Offices and Eastern 
laboratories: Associate: 
2601 South Hill St. George R. Halton 
Los Angeles 7, Calif. Newark, N. J. 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 


Investigation e Reports Valuations 
Design ¢ Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 
Investigations ¢ Reports e Design 
Procurement e Field Engineering 


Domestic and Foreign 
74 New Montgomery St. 
San Francisco 5, California 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, Sewerage, Water Purifica- 


tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


NED L. ASHTON 
Consulting Engineer 
Bridges, Swimming Pools, Welded 


Structures and Foundations, Design 
and Strengthening 


820 Park Road lowa City, lowa 


MADDOX AND HOPKINS 
Engineers and Surveyors 
Plane an:: Geodetic Surveys 


Topographic Maps e Photogrammetry 
Highways, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 

and Drainage, Bridges, Express Highways, 

Paving, Power Plants, Appraisals, Reports, 

Traffic Studies, Airports, Gas and Electric 
Transmission Lines 

351 East Ohio Street, Chicago 11, Illinois 


9% Indiana St., Greencastle, ind. 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


208 S. LaSalle Street Hershey Building 
Chicago 4, Illinois Muscatine, lowa 


“Highways, Bridges, 


CLARKESON ENGINEERING 
COMPANY, INC. 

Structures, Airports, 

Dams, Traffic Surveys, Reports, 
Waterfront Facilities 


285 Columbus Avenue 
Boston 16, Massachusetts 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Public Transit Subways 
Traffic & Parking Railroad Facilities 
Expressways Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Oklahoma City 


GREELEY AND HANSEN 


Samuel A. Greeley, Paul E. Langdon, 
Thomas M. Niles, Kenneth V. Hill, 
Samuel M. Clarke 
Richard H. Gould 
Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 
Industrial Wastes 


220 S. State Street, Chicago 4, Illinois 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harza 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control, Irrigation 

River Basin Development 


400 West Madison Street Chicago 6 


HAZELET & ERDAL 
Consulting Engineers 
HAZELET & ERDAL 
Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges 
Expressway Systems Harbor Works & Dams 
Dixie Terminal Bidg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Solidification Engineering 
lor 
Tunnels, Shafts, Mines, Foundations 
Underground Structures 


7650 S. Laflin St. Chicago 20, Illinois 
Tel: Vincennes 6-6022, -23 


SOIL TESTING SERVICES, INC. 
Consulting Engineers 


John P. Gnaedinger Carl A. Metz 
Soil Investigations 
Foundation Recommendations 
and Design, Laboratory Testing 
3521 N. Cicero Avenue, Chicago 41, Ill. 
Milwaukee, Portland, Michigan 
Kenilworth, N. J. « San Francisco, Calif. 
Havana, 


EUSTIS ENGINEERING COMPANY 
Foundation and Soil 
Mechanics Investigations 

Soil Borings 
Foundation Analyses 


3635 Airline Highway 
Metairie, Louisiana - 


Laboratory Tests 
Reports 


FAY, SPOFFORD & THORNDIKE, 
: INC, 


Engineers 


Airports, Bridges, Turnpikes 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industrial Bldgs. 


Boston, Massachusetts 


FROMHERZ ENGINEERS 
Structural Civil Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


JACKSON & MORELAND, INC. 
Engineers and Consultant 
Design and Supervision of Construction 


Reports E ions App 
Machine Design ¢ Technical Publications 


Boston New York 


WHITMAN, REQUARDT 
AND ASSOCIATES 

Engineers 
Sewerage and Water Systems, Highways, 
Airports, Industrial and Power Plants and 

Other Structures 
Reports e Designs ¢ Specifications e 

Supervision 

1304 St. Paul Street Baltimore 2, Md. 


METCALF & EDDY 
Engineers 
Investigations Reports 
Supervision of Construction 
and Operation 
Valuation 


Design 


Management Laboratory 


Statler Building Boston 16 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


_] lam already enrolled 
or 
(_] | wish to be enrolled 


Division and receive auto- 
matically the Journal of 
that Division. 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


(Please print name) 


(Membership grade) 


SAENZ CANCIO « MARTIN 
Ingenieros 
Design and Supervision 
Structural, Topographic, Soils 
and Hydraulic Engineering 


Ave. de la Independencia 774 
Ensanche del Vedado 
Habana, Cuba 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 

Municipal Improvements 

Power Development 

Traffic Surveys 

Flood Control 

Airports 


Sewerage 
Water Systems 
Industrial Plants 

Recreational Facilities 
Investigations and Reports 
805 East Miller Street 

Springfield, Illinois 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) 
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BENJAMIN S. SHIENWALD 
Architectural Consultonts 
on 
Engineering Projects 
Design e Supervision e Reports 
85 South Street Boston 11, Mass. 


The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 
Design, Supervision, Testing, 
Engineering and Production Studies 


Special Structures, Tunnels, Airports, 
Highways, Foundations 


Office and Laboratory « Brookli 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


HAROLD HOSKINS & ASSOCIATES 
(Successors to Scott & Scott, Inc.) 
Consulting Engineers 
Sewers and Sewage Treatment 


Paving Water Supply Drainage 
Bridges Airports Reports 
Power Plants Surveys 


1630 Que St., Lincoln 8, Nebraska 
725-9th St., Greeley, Colorado 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 Street 
Omaha, Nebraska 


Dams, Hydroelectric Power 
Flood Control 


GOODKIND & O'DEA 

Consulting Engineers 

Design and Supervision 

Foundations, Structures, Highways 

610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, Illinois 


GARRITY & MOSHER 
Engineers 
Leo V. Garrity L. W. Mosher 
Municipal and Industrial Water and 
Sewage Works 
Water System Analyses 
Tunnels and Foundations 
Reports, Designs, Plans and Specifications 


14050 W. McNichols Rd. 
Detroit 35, Mich. 


BLACK & VEATCH 
Consulting Engineers 


Water, Sewage, Electricity, Industry, Reports, 
Design Supervision of Construction Investi- 
gations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 13, Missouri 


GREER ENGINEERING 
Associates 
Foundation Designs and Analyses 
Airphoto Soils and Geological Mapping 
Undisturbed Sample Borings 
Field and Laboratory Soil Tests 
Geological Studies for Engineering 


ro) 
Earth Dam Design and Control 


98 G d Ave., Montclair, N. J. 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Reports, Design, Supervision, 
Subways, Expressways, Traffic, Parking, 
Harbor Works, Bridges, Tunnels, 
Housing and Industrial Developments 


Newark, N. J. 


New York Philadelphia Boston 


BURNS & McDONNELL 
Engineers © Architects « Consultants 


Kansas City, Missouri « P.O. Box 7088 
Phone: DElmar 3-4375 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 
Engineers « Cement Gun Specialists « 
Contractors 
Linings, Encasing, Insulating, Repairing, 
Fireproofing, New Construction 
1301 Woodsweather Rd., Kansas City 5 
| 2016 West Walnut, Chicago 12, Illinois 

3206 Houston, Houston 9, Texas 
4261 Olive Street, St. Lovis 8, Mo. 
Milwaukee and Twin Cities 
Denver New ns 


SVERDRUP & PARCEL, INC. 
Engineers © Architects 


Bridges, Structures and Reports 
Industrial and Power Plant 


Engineering 
915 Olive Street, St. Lovis 1, Mo. 
417 Street, 
San Francisco 4, Cal. 


Is Your Card 
Among These? 


It Should Be 
Write Today For Rates 


PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports Highways Dams e Structures 
Foundations e Stabilization e Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
625 Eighth Ave., New York 18, N. Y. 
3568 West Third St., Los Angeles 5, Calif. 
516 Ninth St. Sacramento 14, Calif. 
503 Market St., San Francisco 5, Calif. 


BERGER ASSOCIATES 
Consulting Engineers 
Design Supervision 
Expressways Airfields 
Structures Foundations 
177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. , Penna. 
Baltimore, Md. 


Studies 


JOSEPH S. WARD 
Consulting Soil and 
Foundation Engineer 
Site Investigations e Laboratory Soil Testing 
Foundation Analysis Airports Engineering 
Reports and Consultation 


605 Valley Road 
Upper Montclair, N. J. 


B. K. HOUGH 
Consulting Engineer 
Soil and Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering 
Reports, Consultation 


121 E. Seneca St. Ithaca, New York 


AMMANN & WHITNEY 
Consulting Engineers 
Design and Construction Supervision of 
Bridges, Highways, Expressways, Buildings, 
Special Structures, Airport Facilities 
111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


ANDREWS & CLARK 
Consulting Engineers 


305 East 63rd Street 
New York 21, N.Y, 


BOGERT AND CHILDS 
Consulting Engineers 
Clinton L. Bogert Fred S. Childs 
Ivan L. Bogert Donald M. Ditmars 
Robert A. Lincoln Charles A. Manganaro 
William Martin 
Water and Sewage Works e Refuse Dis- 
posal e Drainage e Flood Control e 
Highways & Bridges e Airfields 
145 East 32nd St., New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATE 

Engineers 

Sewage and Water Works e Industrial 

Wastes @ Refuse Disposal e Municipal Proj- 

ects @ Industrial Buildings e Reports e Plans 

Specifications e Supervision of Construc- 

tion and Operation e Valuation Laboratory 
Service 


75 West Street New York 6, N. Y. 


FRANK L. EHASZ 


Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Street 
Long Island City 1, N. Y. 


FARKAS & BARRON 
Consulting Engineers 
Designs Supervision Reports e Highways 
Expressways Bridges Housing Public, 
Commercial and Industria! Buildings ¢ Special 
Structures, Marine Structures ¢ Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 


HAZEN AND SAWYER 
Engineers 

Water and Sewage Works 

Industrial Waste Disposal 
Drainage and Flood Control, Reports, Design, 
Supervision of Construction and Operation, 

Appraisals and Rates 

122 East 42nd St., 3333 Book Tower 
New York 17, N. Y. Detroit 26, Mich. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
Express Highways 
Administrative Services 
1805 Grand Avenue 99 Church Street 
Kansas City 6, Mo. New York 7, N. Y. 


JOHN J. KASSNER & CO. 
Consulting Engineers 


Highways, Bridges, Structures e Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


111 Broadway New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 
Highways Toll Roads 
Arterials Foundations 
Reports Investigations Surveys 
Supervision of Construction 


425 Lexington Ave. New York 


Bridges 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 
Stony Brook and Seaford, 
Long Island, N. Y. 
City and Town Planning 
General Municipal Engineering 
Main Office: P. O. Building 
Stony Brook, N. Y. 


THE FOUNDATION COMPANY 
Engineered Construction 
Power Plants e Drydocks Bridges 
Deep Caissons Shipways 
Heavy Foundations 
THE FOUNDATION COMPANY 


57 William Street, New York 5, N. Y. 
BO 9-8111 


HARDESTY & HANOVER 
Consulting Engineers 


long Span and Movable Bridges, Han- 


over Skew Bascule, Grade Eliminations, 
Foundations, Expressways and Thruways, 
Other Structures, Supervision, Appraisals 


and Reports 
101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering Investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highways, 
Expressways and Bridges e Power and 
Industrial Plants ¢ Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5, N. Y. New Orleans, La. 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 

Unified Civil Engineering Services 
Aerial Photogrammetric Surveying and Map- 
ping Seismic Subsurface Investigations, Route 
Studies, Highways, Bridges, Airports, Water 
and Sewage Works.—Reports, Designs, and 

Construction. Supervision. 
One Aerial Way Syosset, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 


Studies and Tests, Reports, Design and 
Supervision 


415 Madison Ave., New York 17, N. Y. 


PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 


ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 


Industrial Buildings, Housing, S ge and 
Water Supply 
51 Broadway New York 6, N. Y. 
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E. LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


7 E. 47th Street New York 17, N. Y. 


D. B. STEINMAN 


Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Civil and Sanitary Engineers 

Ernest W. Whitlock 

Carl A. Arenander 


Malcolm Pirnie 
Robert D. Mitchell 


Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 

and Operations 
Appraisals and Rates 
3rd Street, 


25 W. 4 New York 36, N. Y. 


TIPPETTS « ABBETT « 
McCARTHY ¢ STRATTON 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 
62 West 47th Street, New York City 


MODJESKI AND MASTERS 
Consulting Engineers 


SPRAGUE & HENWOOD, INC. 


F. M. Foundation investigations Soil Testing and 
G. H. Randall J. R. Glese Test Borings e Grout Hole Drilling and 
C. W. Hanson H. J. Engel Pressure Grouting ¢ Diamond Core Drilling 


Design and Supervision of Construction 
Inspection and Reports 
Bridges, Structures and Foundations 
State St. Bidg. 
Harrisburg, Pa. 


Scranton, Pa. New York, N. Y. 
Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Decatur, 


Philadelphia, Pa. Buchans, Newfoundland 
New Orleans, La. 


ALBRIGHT & FRIEL INC. C. W. RIVA CO. 
CONSULTING ENGINEERS 
Water, Sewage, Industrial Wastes and | Edgar P. Snow John F. Westman 
Incineration Problems, City Planning, High- 
ways, Bridges and Airports, Dams, Flood Highways, Bridges, Tunnels, Airports, 


Control, 
Reports, Appraisals and Rates 


Three Penn Center Plaza 
Philadelphia 2, Pa. 


Industrial Buildings, Investigations, 


Sewerage, Water Supply, Soil Tests, 
Reports, Design and Supervision 


511 Westminister St. Prov. 3, R. I. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 


Incinerators, Industrial Wastes, 
City Planning 


50 Church Street New York 7, N. Y. 


Engineers and Constructors 


80 Broad St., New York 4, N. Y. 


JUSTIN & COURTNEY 
Consulting Engineers 


Joel B. Justin 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. 


Neville C. Courtney 


Philadelphia 7, Pa. 


JACK R. BARNES 
Consulting Ground- Water Engineer 
Exploration — e Development 


Underground Water Supplies 


308 W. 15th St., Austin, Texas 
Tel. 7-5407 53-4751 


THE AUSTIN COMPANY 


Design Construction Reports Plant 
Location Surveys ¢ Domestic and 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Ch Seattle 


Houston 
Angeles 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification 
Sewerage and Sewage Disposal 


WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground- Water Hydrologists 
Underground Water Supplies 
Investigations, Reports, Advice 


Valuations, Laboratory, City 307 W. 12th St. 3301 Montrose Bivd. 
Planning Austin 1, Texas Houston 6, Texas 
1312 Park Bidg., Pittsburgh 22, Pa. | Phone: GR 7-7165 Phone: JA 2-9885 


PRAEGER KAVANAGH 


Engineers 


126 East 38th St. 


New York 16, N. Y. 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 

Richard E. Dougherty, Consultant 
Manufacturing Plans 


Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. 


New York 17, N. Y. 


W. L. Ha A. A. Burger 

A H. H. Moseley 

F. S. Pa E. S. Ordway 
Frank C. Tolles, Consultant 


Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 
Leader Bidg. Woolworth Bidg. 
Cleveland 14, O. New York 7, N. Y. 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
Installations e Airports, Hangars 
Water and Sewage Works 


Design Investigations Reports Surveys 
1200 No. Broad St. Phila. 21, Pa. 


THE OSBORN 
ENGINEERING COMPANY 
Designing Consulting 


Industrial Plants Office Buildings 


Stadiums Grand Stands Field Houses 
Bridges Garages Laboratories 
7016 Euclid Ave. Cleveland 3, Ohio 


G. G. GREULICH 
Consulting Engineer 

Research, Development, and Market Surveys 

on Fabricated Metal Products. Pile Founda- 

tions, Cofferdams, and Bulkheads. Bridge 

Floors, Bank Vaults. Industrial Plants and 

Office Buildings 


Two Gateway Center, Pittsburgh 22, Pa. 


SEVERUD « ELSTAD « KRUEGER 
Consulting Engineers 


Structural Design ¢ Supervision e Reports 
Buildings ¢ Airports ¢ Special Structures 


415 Lexington Ave., New York 17, N. Y. 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 
23rd and Markets 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 North High St. 

Columbus, Ohio 


HUNTING, LARSEN & DUNNELS 
Engineers 


Industrial Plants e Warehouses 
Commercial Buildings ¢ Office Buildings 
Laboratories ¢ Steel and Reinforced 
Concrete Design Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Tunnels, ‘Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design, 

Specifications, Supervision 


24 State St. 


New York 4, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers ¢ Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 

233 Broadway, New York 7, N. Y. 

Havana, Cuba Lima, Peru 


Bogota, Colombia Caracas, Venezuela 


CAPITOL ENGINEERING 
CORPORATION 

Engineers Constructors Management 

Design and Surveys @ Roads and Streets 
Sewer Systems e Water Works 
Planning e Airports 

Bridges ¢ Turnpikes e Dams 
Executive Offices 


Washington, D. 
Dallas, Texas 


burgh, Pa. 
Paris, France 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works, Sewage, Industrial 
Waste and Garbage Disposal e Highways 
Bridges and Airports, Traffic and Parking 
e Appraisals, Investigations, and Reports 
HARRISBURG, PENNA. 


GILBERT ASSOCIATES, INC. 


Surveys Design Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and Foreign 


607 Washington St., Reading, Pa. 
New York « Washington 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 

Civil Engineers, Planners, and Surveyors 

Airports, Highways, Sewage Disposal Sys- 

tems, Water Works Design and Operation, 

City Planning, Municipal Engineering, All 
Types of Surveys 

Home Office: Rochester, Pa. 
Branch Office 


Jackson, Miss. Pa. 


ENGINEERS TESTING 
LABORATORY, INC. 


Soil Mech and Foundatii 
Engineering 
Soil Borings Laboratory Tests 
Foundation Analyses Reports 


444 North 9th Street, Baton R jouge, La. 


Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design @ Supervision 
Surveys Valuations 
Christi e HOUSTON « Victoria 

Texas 


McCLELLAND ENGINEERS 
Soil and Foundation Consultants 


Investigation Reports 
Supervision ¢ Borings and Tests 


2649 N. Main St. Houston 9, Texas 


NATIONAL SOIL SERVICES 
Consulting Engineers 


Soils Foundations Gre 
Ralph F. Reuss Ray E. Hurs? 
Soil Borings Laboratory Tests 


Foundation Analyses and Reports 
Groundwater Explorations and Evaluation 


M, & M, Building Houston, Texas 


ALFRED H. GRUPPE 


Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 
Structures 
1323 N. Water Street 
Milwaukee 2, Wisconsin 
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how architects employed POZZOLITH 
to get desired concrete results 


Concrete with lowest possible unit water content and good workability 
ARCHITECTS and ENGINEERS was specified in the construction of this $8,000,000 Dallas Memorial 


Auditorium. 
employ POZZOLITH A prime requirement was control of rate of hardening under summer 
with confidence and winter job conditions to provide uniform workability and uniformly 
high 48-hour strength for the lightweight concrete of the dome. 
% proved performance...130 million 
cubic yards of concrete produced 
with Pozzolith for all types of jobs. 


These requirements were met with Pozzolith. Pozzolith with its adapta- 
tions is key to the control of: 


?. water content...makes possible lowest unit water 


content for a given workability. 


skilled Master Builders’ field technical 
men for product-use consultation. 2. entrained air...provides optimum air content 


without sacrificing other desired qualities 


ready-mix and job-site plants now 3. rate of hardening...gives desired handling and 
producing concrete with Pozzolith. finishing time under widely varying job conditions. 


Ask us to demonstrate the full advantages of Pozzolith for your project. 


COLORED MOTION PICTURE, “The Man with The Trowel”, shows how Pozzolith greatly improves your 
control of concrete quality. Film available for private showing to groups of any size. 


Division of American-Marietta Company 
Cleveland 3, Ohio—Toronto 9, Ontario Cable Address. Mastmethod, N. Y. 


GUIDED 
MISSILE 


Dead Center! 


Because an ample supply of water is vital to the 
government guided missile base at Cocoa, Florida, 
authorities installed 160,000 feet of 36” and 64,000 
feet of 24” LOCK JOINT PRESTRESSED 
CONCRETE CYLINDER PIPE. Every joint of 
each 16’ section in this line fits dead center because 
the volumetrically measured rubber gasket exactly 
fills the annular recess in Lock Joint’s self center- 
ing flexible Rubber and Steel Joint. 


How many pounds of rubber were required to seal 


this line? The answer can be computed from the 
figures in the illustration above. 


This is an interesting statistic, but more impor- 
tant is the fact that besides the volumetric 
measurement, careful tests for strength and 
elasticity are made on each rubber gasket before 
it is used. These are only a few of the many 
quality control tests which mark every phase 
of the manufacture of Lock Joint Concrete 
Pressure Pipe. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. » Columbia, S. C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. - Kansas City, Mo. 


Pressure + Water - Sewer + REINFORCED CONCRETE PIPE « Culvert + Subaqueous 


paar 


